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ABSTRACT
The primary purpose of this study was the investi
gation and analysis of the behavior of small groups of
children in a task accomplishment situation.

The secon

dary purpose was to ascertain the effects of a group
discussion generated by questions adapted from creative
problem solving techniques.

A review of literature

revealed a lack of research on small groups of children
in these areas.
Thirty-six small groups of fourth and fifth grade
children worked in groups of four on two constructiontype tasks, one for pretest and one for posttest.
Eighteen of the groups served as experimental groups and
participated in the group discussion.
The children's conversation was recorded as they
worked.

Task completion time was noted.

Transcripts

of the tapes were made and trained evaluators classified
the remarks into two categories: Productive and NonProductive.

Intra-evaluator agreement was 94.04 percent.

The percentage of Productive Remarks made by the children
was computed
Analyses of variances examined all the data for sig-

xv

nificant mean differences on the dependent variables as
classified by the independent variables: School, Grade,
Treatment, Time, and their various interactions.

The

Pearson product-moment correlation examined the data for
relationships between certain pairs of the dependent
variables.

The dependent variables were:

Productive

Remarks, Non-Productive Remarks, Total Remarks, Percent
of Productive Remarks, Trips, and Seconds.
The group discussion increased productive communica
tion.

The fifth grade experimental groups increased the

number of remarks and productive remarks.

There were no

significant changes in behavior in the fifth grade con
trol groups.

Both fourth grade groups, experimental and

control, increased the number of remarks and productive
remarks and productive remarks.

The fourth grade control

group increased the number of non-productive remarks.
There was a very high correlation between the number
of remarks and productive remarks and between the task
completion time and the number of productive remarks.
Groups that participated in the discussion exhibited
lower correlations between task completion time and non
productive remarks, and between task completion time and
total remarks than groups which did not participate.
There were negative correlations between task com
pletion time and total remarks than groups which did not

xv i

participate.
There were negative correlations between task com
pletion time and percentage of productive remarks and
between number of remarks and percentage of productive
remarks for the control groups.

CHAPTER I

THE PROBLEM
The human being belongs to a series of large and
small groups from birth.

The use of the small group to

achieve various goals occurs in social and family life,
business and industry, the military, and in education.
In elementary school classrooms it is common prac
tice to place children in small groups according to their
needs, interests, and abilities.

Teacher judgment, diag

nostic and achievement test results are often used for
placing children in small instructional groups within the
classroom.

The effectiveness of these groups is measured

by individual member gains in the cognitive domain,
primarily in reading, math, and spelling.

In education

the measurement of the effectiveness of the group as a
unit has been ignored.

In order to measure or describe

group effectiveness the process of group interaction
needs to be examined.

In this way it may be possible to

ascertain what elements of group interaction determine
the effectiveness of the group as a unit.

Working to

gether in a group toward a common goal is a skill which
can be taught.

Instructional strategies for teaching

1

2

group interaction skills can be developed when informa
tion on effective small group behavior in children in a
task accomplishment situation is provided.
Statement of the Problem
The primary purpose of this study was the investi
gation and analysis of the certain behaviors in small
groups of children in a task situation.

The secondary

purpose was to ascertain effects of techniques of crea
tive problem solving in these small groups of children.
The investigation focused on two broad questions:
1.

What significant differences exist in group
task accomplishment and certain variables in
small groups of elementary children?

2.

Is there a significant difference in group task
accomplishment and certain variables in small
groups of elementary children who have parti
cipated in a group discussion generated by
questions adapted from creative problem solving
techniques and those groups which have not?
Specific Questions to be Answered

1.

Is there a significant difference in each
of the six dependent variables between the
following groups?
a.

all fourth grade groups and all fifth

3

grade groups on the pretest
b.

all experimental and control groups on
the posttest

c.

the fourth grade experimental groups and
the fourth grade control groups on the
posttest

d.

the fifth grade experimental groups and the
fifth grade control groups on the posttest

e.

the fourth grade experimental groups on the
pretest and posttest

f.

the fourth grade control groups on the p r e 
test and the posttest

g.

the fifth grade experimental groups on the
pretest and posttest

h.

the fifth grade control groups on the pr e 
test and the posttest.

2.

Is there a correlation between any pairs of the
six dependent variables in the following groups?
a.

all experimental groups on the posttest

b.

all control groups on the posttest

c.

all groups on the pretest.

The design for the study was pretest/posttest con
trol group.

The children’s conversation was taped during

the pretest and posttest.

The pretest consisted of the

use of small vari-colored plastic discs, Deelie Bobbers,
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to construct a replica (Model) of the abstract figure
(Form B) made by the experimenter.

The posttest consisted

of the use of Deelie Bobbers to construct a replica
(Model) of the abstract figure (Form A) made by the ex
perimenter.

The treatment for the experimental groups

was participation in a discussion generated by questions
designed to utilize creative problem solving techniques.
Six dependent variables were measured for each
group each time.

The dependent variables were:

Seconds. The number of seconds required by
the group to accomplish the task.
2.

Trips. The number of times the members of
the group left the group to observe the
Form they were attempting to replicate.

3.

Productive Remarks. The number of remarks
made by the members of the group that would
help the group to accomplish the task.

4.

Non-Productive Remarks. The number of remarks made by members- of the group that would
not help the group to accomplish the task.

5.

Total Remarks. The total number of remarks
made by members of the group as they worked
to accomplish the task.

6.

Percent of Productive Remarks. The percent of
the Total Remarks that were Productive Re 
marks .

The groups were classified by the independent vari
ables and their various interactions.
variables were:
1.

Grade level (fourth, fifth)

The independent

5

2.

Treatment

(experimental, control for both grade

levels)
3.

Times (pretest for experimental and control at
both grade levels, posttest for experimental
and control at both grade levels).
Rationale for the Study

The elementary curriculum has many opportunities
for the teaching/learning of working in small task-ori
ented groups.

In social studies, science and language

arts, children often work together in small groups
toward a common goal.

Many teachers organize children

in project, activity, or work groups in other areas of
the curriculum.

Cognitive gains are expected for the

individual members of these small groups, and the oppor
tunity for affective gains from social interation is
present.
Although "...teachers know that students learn from
one another and...(that) a fundamental purpose of the
educational process is to help each individual acquire
the skills to communicate effectively with others,"
(Lembo, 1972) teachers need to become aware of the impor
tance of small group work within the classroom.

Lembo

(1972) strongly advocates group work, stating that:
Freedom in the context of a shared society also
obligates the teacher to require group learning

6

programs, with each student selecting and committing
himself to achieve group goals, employ group p r o 
cedures, and develop group skills for solving
problems and answering questions.
If students are
to recognize that cooperation is more than a plati
tude, that it is a necessary condition of justice
and order in a society, then group-selected, -imple
mented, and -evaluated learning programs must be
required.
Students need to learn that the group
activity is designed not for its own sake but to
help them learn that people are interdependent,
that people need one another to succeed and survive,
and that some ways of behaving strengthen a society
while others destroy it.
The need for providing both individual and group ex
periences for children was pointed out by Hertzberg and
Stone (1971}:
Children learn from both individual and group ex
periences ... Children also need group experiences.
Children naturally want to work together and to
share.
They learn from themselves and from
others...
Planning a class newspaper or painting a mural t o 
gether develops attitudes not only about the spe
cific task, but about cooperation, competition, and
organization.
The child learns to deal with not
only his own feelings and attitudes, but the feel
ings and attitudes of the other boys and girls who
are sharing the common experience.
He forms con
cepts about ways of working with others, and even
tually he generalizes about the experience— hope
fully in a constructive way.
Teachers, therefore, need information which will help
them organize children for effective small group work and
teach children how to work effectively in these small
groups.

A review of the literature on small groups r e 

veals, however, that while "the volume of research and
publication has increased tremendously...the teacher has
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not been overwhelmed with knowledge he can use.
pretty much as he did—

He stands

he stands on his own" (Luft, 1970).

There are various reasons to explain this dearth of
information.

Some reasons become obvious when one con

siders the number of variables involved in the study of
groups, however small they are.

There are problems con

cerning the inappropriateness "of existing methodologies
for measuring group processes...(and in) issues of re
search strategy" (Hackman and Morris, 1978).

Another

reason may be the absence of understanding between edu
cators and social psychologists

(Bany and Johnson, 1975).

Historically, the emphasis of small group studies has been
on adult groups

(McGrath and Altman, 1966; Hare, 1976).

Hackman and Morris

(1978) contend that "so far no general

theory of small group effectiveness has appeared."

Suc

cessful research over a period of time leads to the formu
lation of theory as data from many related studies are
collected and organized.

The replication of studies, the

reexamination of data, and development of analytical
methods precedes theory.

In contrast to Hackman and M or

ris (1978), McGrath (1966) states that theories on various
aspects of small groups began to appear in the literature
in the thirties.

The application of theories and research

from the field of social-psychology to education, however,
is relatively new (Henry, 1960).
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There is no doubt that the application of certain
findings from small group research to the field of educa
tion is a valid concept.

However, it seems inappropriate

to apply research based on data gathered from adult small
groups to that large segment of our school population
which is comprised of children.
In The Small Group, Olmstead writes:
If individuals associated in groups can, under
certain conditions, surpass themselves and come up
with better ideas than they could have managed on
their own, then small groups have a new aim and the
study of small groups a new urgency.
The new aim
would be the positive enrichment of human cultures,
as distinguished from the maintenance of society
and the recreation of individuals.
The new urgency
would arise from the desirability of finding those
conditions under which the creative potential of
groups can be maximized (Olmstead, 1963).
The noted psychologist, Dr. E. Paul Torrance, has
done extensive research on problem solving in small groups.
Torrance’s early studies were on small groups in the mili
tary.

In recent years, in addition to his research on

creativity, his endeavors have included the investigation
of children in small groups.

The "new urgency" of which

Olmstead writes may be felt in the field of social
psychology, but not in education.
For almost 40 years I have been a strong advocate
of group measures of problem solving effective
ness as criteria for evaluation of important edu
cational outcomes.
However, there has been almost
no interest in such an endeavor in education...I
believe you will find many of the questions you
raise have been investigated in one way or another

9

in group dynamics, social psychology, military
research, etc.
However, these problems still
need to be studied in school populations beginning
with pre-schools (E. Paul Torrance, personal cor
respondence, May 19, 1980.
See Appendix E ) .
There are many facets of "problem solving effec
tiveness," one of which was the aim of this study: the
ability of children to work in a small group to accomplish
a task.

Can this ability be taught in the elementary

school?

As with other social skills, learning to work in

a small group will depend on the developmental maturity
of the children, the skilled guidance of an adult, and
provision of opportunity to experience the process.

The

teaching of this skill could be more than incidental,
trial-and-error experiences for children if research can
provide information in this area.
The adaptation of some techniques associated with
creative problem-solving may provide a method for develop
ing task accomplishment ability in small groups of chil
dren .

"The creative problem-solving process ideally

comprises these procedures:
finding.

(1) Fact-finding.

(2) Idea-

(3) Solution-finding" (Osborn, 1963).

Fact-finding calls for problem-definition.and prep
aration.
Problem-definition calls for picking out
and pointing up the problem.
Preparation calls for
gathering and analyzing pertinent data.
Idea-finding calls for idea-production and ideadevelopment. Idea-production calls for thinking
up tentative ideas as possible leads.
Ideadevelopment calls for selecting the most likely
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of the resultant ideas, adding others, and re
processing all of these by such means as modifica
tion and combination.
Solution-finding calls for evaluation and adoption.
Evaluation calls for verifying the tentative solu
tions, by tests and otherwise.
Adoption calls for
deciding on, and implementing the final solution
(Osborn, 1963).
The present study investigated the effects of crea
tive problem-solving techniques on task accomplishment
ability and certain variables in small groups of chil
dren.

The creative problem-solving technique was a

group discussion centered on questions asked by the ex
perimenter to enable the group to (1) define the problem
(Fact definition); (2) identify the components of the
problem (Preparation); (3) generate possible methods for
solution (Idea-production); (4) prioritize and select
from these possibilities

(Idea-selection); and (S)

adopt and organize ideas for implementation of a strategy
for task-accomplishment (evaluation and adoption).
In order to measure the effects of creative problem
solving techniques on task accomplishment in small groups
of children there must first be a measure of how children
work in small task oriented groups.
supply this information.

No data was found to

Therefore, the primary purpose

of this study was the accumulation, investigation and
analysis of data on small groups of children involved in
a task situation.

The secondary purpose of the study was
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the measurement of the effects of a creative problem
solving discussion on the performance of such groups when
involved in a task situation.
Limitations of the Study
This study was limited to three public elementary
schools in Baton Rouge, Louisiana.

Results of the study

may only be generalized to populations similar to the one
from which this sample was drawn.
The three schools from which the sample was drawn were
predominantly white.

The following table gives the racial

composition for each school for the academic year 1980-81.
Table 1.1.

Racial Composition of Schools A, B, and S

A

B

S

White children

310

439

356

Black children

40

7

8

370

446

364

School

Total enrollment
Percent children Black

114

2%
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The population of the schools from which the sample
was drawn was not economically deprived as no more than
8% of the students participated in the free lunch pr o 
gram.

The percent of free and/or reduced price lunches

was less than 8% for each of the schools, as the follow-
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ing table illustrates:
Table 1.2.

Free and Reduced Price Lunches

School
Children receiving free
lunches
Percent

A

B

S

28

18

21

8%

Children paying reduced
prices
Percent

11
3%

6%

4%
15

23

3%

6%

The children who participated were white and enrolled
in regular fourth and fifth grade classes at Audubon,
Broadmoor,

and

Sherwood Forest Elementary Schools.
Definition of Terms

Terms relevant to the study will be defined as fol
lows :
behavior, positive

-"the activity of accepting,
approving, or moving toward
some person, situation, or
thing" (Good, 1973).

behavior, negative

-"the activity of rejecting,
disapproving, or avoiding
some person, situation, or
thing" (Good, 1973).
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colorblind

-inability to identify correctly
the colors of the Deelie Bob
ber pieces*

evaluator

-adult who classified the re
marks of the children*

exceptional child

-any child who requires special
education or related services,
(i.e., physically or mentally
handicapped, health impaired,
learning disabled, slow learn
ers, gifted and talented, etc.
as specified in Act 754 of the
1978 Louisiana State Legisla
ture) .

Deelie Bobbers

-small vari-colored interlock
ing plastic pieces; in this
study they were used to con
struct Forms and Models,

Form (...A, . ..B)

-abstract figures constructed
of Deelie Bobbers colored
plastic pieces by experimenter.

group process...

-(3) the pattern of interaction
within a group; its way of
functioning (Good, 1973).
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group processes

-a series of actions in which
attention is focused upon re
lationships among members of a
group as they strive to achieve
a common goal or to solve a
problem (Good, 1973) .

identified

-having been evaluated by quali
fied persons and placed in the
"exceptional child" category,

Model

-the figure made of Deelie Bob
bers by the group of children,

Non-productive

-i.e.,

"Non-productive remark,"

a verbal variable interpreted
as one which would not help a
group move toward its goal,
task accomplishment.
observer

-the child who leaves the group
to look at the Form

observing

-the look, or act of looking,
at the Form by a student.

The

dependent variable "Trip"
Productive

-i.e., "Productive Remark," a
verbal variable interpreted as
one which would help a group
toward its goal, task accomplish
ment
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scoring sheet

■used by the evaluator to
classify the remarks made by
group members, record time r e 
quired to classify the remarks
made by group members, record
time required to construct
Model, and record number of
observations

small group

(Trips),

a group small enough to allow
face-to-face interaction in
such a way that the members are
able to recall the characteris
tics of other members accurately;
usually 2-25 persons

(Burgoon,

Heston and McCroskey, 1974).
For purposes of this study:

a

group of four.
standard classroom

self-contained class, providing
the educational program gen
erally offered by the school
district to the majority of its
students.

Task

construction of a model identi
cal to Form A or Form B by the
students•
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task

-a specific piece of work within
one's capabilities to be ac
complished.

Task-Time

-Number of seconds required by
group to correctly construct
a Model.

Trips

-a dependent variable, the number
of times the children left the
group to observe the Form they
were trying to replicate.

verbal variable

-a remark made by a group m e m 
ber which was classified as
Productive or Non-Productive
by the evaluator.

CHAPTER II
RELATED LITERATURE
A review of the literature in the fields of educa
tion, social-psychology, and communication reveals that
research on how children function together in small taskoriented groups is a relatively unexplored area.

While

there are studies which focus on children in small groups,
the aim of these studies has been the description and/or
measurement of various behaviors of individual members
within the group.

The study of the small group as a

functioning unit, the purpose of this study, has largely
been ignored where children are concerned.

For this

reason, the following review of related literature is
comprised of three sections.

The first section supplies

historical background relative to the small group field.
Methodological problems encountered by small group re 
searchers are considered in the second section.

Other

possible reasons for the lack of small group research and
implementation in elementary school populations are noted
in the third section.

A summary concludes the chapter.

History and Background
Education often relies on research from other fields
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such as the application of theories and research from the
field of social psychology as noted by Henry (1960).

The

impact of one branch of social psychology, that of small
group studies, has much to offer to education.

A review

of the history of small group studies from two sources
(McGrath and Altman, 1966; and Hare, 1976) furnishes a
background for understanding the potential for contribu
tion from small group research.
The history of research on small groups can be
traced to Greek philosophers, thinkers of the Renaissance,
and Western European scholars of the 16th, 17th and 18th
centuries.

Modern small group research, a specialized

area of social-psychology, began near the end of the 19th
century (McGrath and Altman, 1966).

The growth of this

field is indicated by the increasing number of articles
on analysis of small groups.

While only one article on

the subject is recorded for each decade from 1890-1909,
in the three year period 1950-1953 there was an average
of 152 articles per year (Golembeiski, 1962).

Hare

(1976) points to the marked increase from 1940-1949
(when a total of 432 articles were recorded) to the years
1950-1953 in which there were 610 articles for a threeyear period only.

These statistics, quoted by both

Golembeiski (1962) and Hare (1976) were documented in
"The Case for the Study of Small Groups" (Strodtbeck,
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1954).

Since 1954 the total items per year has averaged

about 200 per year (Hare, 1976).
The development of the field of small group study
from the twenties to the sixties is roughly delineated
by decades by McGrath and Altman (1966).

The early 1900's

was a period of turmoil created by two opposing schools
of thought--the environmentalist-behaviorist (i.e., Wa t 
son) and the innate-inborn adherents

(i.e., McDougall).

By the 1920's the objective behavioral-environ
mentalist approach dominated and concern was focused on
methodology rather than philosophy.

F. H. Allport’s

study (1920) on the influence of the group on associa
tion and thought is representative of this era.
Small group research moved from the laboratory to
the "extra-laboratory secular world" in the thirties.
It was during this decade that Mayo, Turner, Whitehead,
Roethlisberg, and Dickson (1939) conducted the Hawthorne
Western Electric Studies.

Group dynamic studies by Lewin

and Lippitt (1938) and Lewin, Lippitt and White (1939)
investigated leadership styles, social climate, and at
titude change in an experimental fashion.

Broad social

problems of the times--mass movements, lynchings, and
prejudice--were studied during the depression and p r e 
war years.

"The marriage of theoretically based ideas,

real-world problems, and experimental methodology had
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not occurred before in small group research" (McGrath
and Altman, 1966).
The forties, the war years, brought development of
two fronts.

Interest focused on methodological develop

ment and the accumulation of empirical knowledge, partic
ularly in studies of leadership.
The decades of the fifties and sixties brought
publications which summarized previous work and provided
bibliographies, critiques, and reviews for the researcher.
Efforts toward organizing, integrating and analyzing re
search were made by Cartwright and Zander (1953); Hare,
Borgatta and Bales

(1954); Golembeiski (1962); Argyle

(1957); Thibeaut and Kelley (1959); Hare (1962); and
McGrath and Altman (1966).
Hare (1976) divided the history of small group
studies into three periods.

In the period 1898-1905

three major issues studied were:

(1) the effect of the

group on the individual in problem solving tasks;

(2) the

study of the individual in the group with respect to
norms; and (3) styles of leadership and control.
Borgatta and Bales

Hare,

(1965) cite Lewis M. Terman's 1904

study, "A Preliminary Study of the Psychology and Peda
gogy of Leadership" (among children) as an early landmark
for the study of child development by first hand observa
tion as well as "One of the earliest systematic experi
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mental and observation researches...(in which) the design
of the experiment and sophistication are 'modern*" (Hare,
Borgatta and Bales, 1966).
According to Hare (1976) there was a lag in small
group research from 1905-1920, followed by a resurgence
from 1920 through the mid-thirties.

Studies placed em 

phasis on problem solving behavior, primarily on the
influence of the group on the individual.

It was during

this period that Piaget (1926) presented a category system
for the observation of children in The Language and Thought
of the Child.

The first extensive use of category systems

was seen in studies of social participation and leader
ship among preschool children by Parten (1933) , Green
(1933), and others.
The third historical period, 1931-1940, overlaps
somewhat with the previous period (Hare, 1976).

There

were new concepts in the field which would come to frui
tion in the late forties and fifties.

The exploration

of sociometric techniques by Moreno and Jennings

(1938)

would emerge later as a separate specialty, sociometry.
The investigation of the role of social interaction in
mental illness laid the foundation for the group psycho
therapist of the fifties.

The primary focus of this

period, however, was on general category systems for
analysis of social interaction of individuals within the
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group.

Generally, research on category systems for inter

action among children was conducted by women.

Category

systems for analysis of interaction in adult problem
solving groups were developed by men.
Hare (1976) ignores the forties and moves to the fif
ties, "the heyday of small group research."

The field

became truly accepted as a profession as the topics
" s o c i o m e t r y " g r o u p dynamics," and "small groups" first
appeared as subheadings in Psychological Abstracts.

Col

lections of readings were published, special issues of
reputable journals, and special sessions at meetings of
psychological and sociological associations were devoted
to group dynamics-small groups.
Three schools of small group research emerged.
Sociometry (Moreno) supplied the sociometric tests "wide
ly used in the American school system to form reading
groups and other education groups" (Hare, 1976).
dynamics

Group

(Lewin) emphasized the total situation of "life

space" of the individual in the group.

Lewin studied

social influences on children as well as other elements
in the field.

The third school, small groups, was pro

foundly influenced by the work of Sales, a sociologist.
Interaction Process Analysis, a category system developed
by Bales in 1950, was used extensively to describe the
dynamics of group problem solving.

This system was
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revised by Bales in 1970.
The trend from 1959-1960 seems to be continuing into
the present time.

One-third of small group studies was

concerned with the relationship of personality variables
(i.e., authoritarianism and conformity).

Interpersonal

choice and social perception as related to interpersonal
choice comprise the second largest area of research.
This is followed by leadership studies (10%) and inter
action processes.

Hare concludes his history by stating,

"The research topics which attract most of the attention
in research are quite similar to those of 1900... "(Hare,
1976).
Methodological Problems
in the Field of Small Group Research
Elementary educators who are looking for informa
tion on the small group as a unit within the classroom
will find that there is little research pertinent to
their situation.

This may be due to methodological prob

lems in research methods in the field of small group
research.

The growth of small group studies field paral

lels the growth of psychology and social-psychology, and
similar problems were encountered.

These problems, also

shared by researchers in psychology interested in the
study of the individual, were the development of reliable
and valid systems of measurement and statistical proce
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dures to cope with the enormous number of variables in
volved.

The psychologist studying the individual was, of

course, dealing with only one individual.

The small group

researcher, on the other hand, was dealing with a collec
tion of individuals and the resulting problems were
myriad.

This is still true.

The reasons for these problems in the study of small
groups lie in the inappropriateness "of existing method
ologies for measuring group process...(and in) issues of
research strategy" (Hackman and Morris, 1978).
five areas in which these problems surface:

There are

Behavior

Categories, Analytic Models, Inconsistencies Across Tasks,
Research Strategy, and Cultural Norms.
1.

Behavior Categories
Interaction coding systems that focus on acts of

communication among group members are appropriate for re
search that aims to describe the patterns of interaction
in task oriented groups, or map the relationship between
input (variables brought to, or imposed upon, the group)
and the resulting group interaction process.

These sys

tems generally fail to explain the process itself.
They are less likely to be useful in re 
search aimed at understanding how interaction
mediates the influence of input conditions on
group performance, or how different patterns of
interaction lead to improved or impaired group
effectiveness...coding systems are needed that
derive directly from those aspects of group
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interaction that are crucial in determining group
effectiveness for various types of group tasks
(Hackman and Morris, 1978).
2.

Analytic Models
There is need for new methodological and analytical

techniques in small group

research.

The present systems

for such research reflect only frequency, rate, or the
sequence of interaction and result in either a summary
of scores or an attempt to chart the sequences.

These

systems do not provide for analysis of interaction se
quences as they relate "directly to the task goals and
strategies being pursued by group members..." nor do they
"...permit analysis of groups larger than dyads over
long periods of time" (Hackman and Morris, 1978).
3.

Inconsistencies Across Tasks
The relationship between the process and the per

formance (product) varies with the type and complexity
of the task serving as the goal of the group.

It is

suggested that a taxonomy of tasks is needed.
...it may be unrealistic to work toward achieving
a truly general theory of the relationship b e 
tween group interaction and group performance
effectiveness.
Instead, it may be necessary to
make some a priori distinctions among general
classes of tasks and then to delve into processperformance relationships within each class
(Hackman and Morris, 1978).
The wide variety of tasks used in the study of group
processes and group effectiveness has made it difficult
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to make generalizations about behavior in small groups
(Hackman and Morris, 1978).

The relationship between

process and performance as interrelated to group composi
tion variables, such as size of group, sex of members,
e t c . , varies with the type of task serving as the goal
of the group.
Although few studies have directly assessed
the relationship between group process and p e r 
formance separately for different types of tasks,
the McGrath and Altman (1966) review of the
field provides implicit support for the proposi
tion that process-performance relationships are
likely to be inconsistent across different task
types (Hackman and Morris, 1978).
McGrath and Altman (1966) cite Roby and Lanzetta,
1958, and Shaw, 1963, as examples of small group research
ers who "...urge more effort in clarifying and elaborating
the task domain in small group
"There is a need

studies." They agree

for a broader and deeper

that

consideration

of the small group task" (McGrath and Altman, 1966).
McGrath and

Altman (1966) also suggest that

...the task
domain can be dealt with
in any of
three ways:
(1) by concern with task qua task,
which asks ’What pattern of stimuli is impinging
on the group?'; (2) by concern with task as
behavior requirement, which asks the normative
questions 'What responses should the group emit,
given the stimulus conditions if it is to attain
some criterion of task success?'; (3) by con
cern with the task as behavior, which asks the
descriptive question 'What responses do the group
emit, given the stimulus conditions?'
Lindzey and Aronson (1969) cite the task criteria
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of Hall, Mouton and Blake (1943) and Kelley and Thibeaut
(1969).

Hall, Mouton and Blake categorize task by two

broad terms:

"determinate" and "indeterminate."

The

criteria for "determinate" tasks is that there be one or
more correct solution(s).

The criteria for "indetermi

nate" tasks is that qualitative judgment or decision
making is required.

Kelly and Thibeaut added two cri

teria to "determinate" tasks:

(1) the problem should be

solvable in relatively few steps so the best member can
do as well as he might do alone, and (2) it should be
easy for this member to convince others that the solution
is correct.
The difficulty in describing and classifying tasks
arises because
Through direct instruction about what is to be
done, and through cues present in the task
materials, task affects members' behavior in
the group setting...The stimulus properties
of group task can be described on an almost
endless number of dimensions (Hackman and
Morris, 1978).
Hare (1976) views task as "the goal to which the
behavior is directed...human behavior in groups can be
described in relation to the solution of four types of
problems..."
level:

Two of these problems are at the group

(1) the task, "the publicly stated problem of

the group," and (2) "the solution of group problems in
the socio-emotional area."

The other two problems center
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on the individual within the group, (3) "the task for the
individual, a publicly stated goal...," and (4) "...the
individual's social-emotional problems."

Thus task

operates at four levels simultaneously, with varying
degrees of emphasis according to the type of "publicly
stated problem" as well as the social-emotional needs of
the group and the individuals within the group.
Some generalizations have been made for certain types
of tasks in adult small groups.

The assembly or construc

tion of a simple mechanical device should not be respon
sive to individual intellectual abilities within the
group (Hackman and Morris, 1978).

McGrath and Altman

(1966) amplify this generalization, stating that the
higher
a person's general abilities or intelligence and
the greater his task aptitude the better his p er
formance in a group but...member intellectual
and task relevant abilities (i.e., mechanical
aptitude) are not consistently good predictors of
group performance.
Personality and attitudinal
characteristics are not consistently related to
group performance, except that the absence of
extreme personality characteristics enhances
group functions.
4.

Research Strategy
The research process itself influences the investi

gation of the process-performance relationships in groups.
Although the use of laboratory settings (with the task
held constant and the use of ad hoc groups) decreases
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the amount of "error" variance and increases the chance
of reliably detecting and describing the relationships
between process and product variables, generalizations
from the laboratory setting may be inappropriate.

Re

search designs that allow interpersonal processes to
vary more widely are needed
5.

( H a c k m a n

an(j Morris, 1978).

Cultural Norms
The study of group task performances effectiveness

is difficult because patterns of behavior that might
truly lead to maximum group task effectiveness are u n 
likely to appear in natural groups.

The members of the

group are restrained by cultural norms, and behavior
tends to be conservative.

"It is conceivable that in

creased leverage could be brought to bear on the 'group
effectiveness problem' by deliberate experimental altera
tion of the norms that govern interaction in groups..."
(Hackman and Morris, 1978).
The Lack of Research and Implementation
In spite of these methodological problems in the
small group field, studies have been conducted for the
purpose of investigating task accomplishment ability in
adult small groups.

Research on small groups in the

military, in business and industry, and in colleges has
been productive.

The study of the effectiveness of the
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small group in the elementary and secondary schools has
not received much attention except for those studies which
focus on the individual within the group or those which
consider the entire classroom as a group.
Citing the lag in implementation of social-psychological knowledge in schools, Bany and Johnson (1975)
state that there is a "difficulty in locating research
using school-age subjects and school environments...only
a small portion of scientific research has been conducted
in schools with youngsters and their groups."

Bany and

Johnson (1975) postulate that there is little research
in this area as a result of "the effect of differences
in education, attitudes, and experiences of the people
who are social psychologists and those who are teachers
or educators."
The people, trained and knowledgeable in
social psychology have had little or no e x 
perience in working with school children.
Educators are not experts in social psychology.
Therefore it is as difficult for educators to
apply social psychological knowledge to school
situations as it is for social psychologists
to have first hand knowledge of school and class
room social problems (Bany and Johnson, 1975).
Earlier, Bany and Johnson (1964) co-authored a book whose
purpose was to provide teachers with a "basic under
standing of the many dynamic forces that affect the
class as a group" in order to "prevent behavior problems...
develop more effective teaching methods...(and) more
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constructive practices when classroom group problems occur"
(Bany and Johnson, 1964).

They reviewed and presented

many of the basic adult small group studies and through
descriptions of actual classroom incidents related these
studies to the classroom as a group.

Applicable data for

the few studies based on children in small groups are
included.

However, the majority of studies noted are

either studies of adult groups or studies pertaining to
the classroom as a group.
(1)

There are other books which

discuss group processes in the classroom (Schmuck,

1979);

(2) discuss group problem solving for remediation

of classroom difficulties

(Schmuck, 1966);

(3) provide

information on diagnosing classroom learning environ
ments (Fox, 1966);

(4) promote understanding of classroom

social relations and learning (Lippit, 1967); and (5)
provide theory and skill training for classroom manage
ment (Bany and Johnson, 1970).

The focus of these books

is on the entire classroom as a group.
Developing Effective Classroom Groups: a practical
guide for teachers (Stanford, 1977) is an outgrowth of
research on the effects of interaction exercises in the
Junior High School.

While the book does not supply

empirical data, it does provide a number of activities
that might be used to develop group effectiveness in
small groups within the classroom.

Some of these are
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appropriate for use with elementary school students.
One of the few instances of implementation of
social-psychological knowledge to elementary education is
evident in the Russell Sage Social Relations Test (re
vised, 1960).

The test, a research instrument to "assess

the nature and quality o f ...elementary school children's
social relations...group planning procedures, and...
cooperative group action" (Damrin, 1959), was created as
an outgTowth of the work of the Mid-Century Committee on
Outcomes in Elementary Education.

Damrin designed the test

for use with children in grades three through six.

Three

construction-type problems are administered one after the
other to an entire class.
"The skill of working with others, long upheld as
an important objective in a democracy, has been in need
of a measuring instrument.

This test focuses on specific,

observable learner behavior in a classroom setting" (Withall and Lewis, 1963).

The test referred to is the Damrin

instrument which was developed through research with a
number of classrooms, rather than with small groups of
children within classrooms.
Summary
To summarize, the review of related literature re 
veals more than several possible explanations for the
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absence of research findings on children in small taskoriented groups:
1.

Interest in group effectiveness has been focused
on adult group behavior, particularly in the
areas of business, industry and the military.

2.

The enormous number of variables involved in the
group process has made the development of re 
liable and valid systems of measurement diffi
cult.

3.

There is a need for interaction coding systems
which explain the process itself.

4.

There is a need for a taxonomy of tasks.

5.

There is a need for methodological and analyti
cal techniques which would analyze interaction
sequences, particularly in groups larger than
a dyad.

6.

The research designs that use laboratory settings
rather than natural settings do not allow inter
personal processes to vary.

7.

Patterns of behavior that might lead to maxi
mum group task effectiveness are restrained by
cultural norms, even in natural groups.

8.

There is a lack of research personnel trained and
knowledgeable in both social-psychology and
education.
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9.

There is an absence of a general theory of small
group effectiveness.

The evidence presented indicated that there is, for
various reasons, a paucity of research and information on
small groups of children within the classroom.

This does

not indicate that there is no need in this area, nor does
it indicate that the convept is invalid.
that it has not yet been done.

It simply shows

CHAPTER III
DESIGN AND PROCEDURES
The primary purpose of this study was to investigate
the behavior of small groups of children in a task accom
plishment situation.

The secondary purpose was to ascer

tain the effects of creative problem solving techniques
on the behavior of these groups.

In order to identify

and describe small group behavior of children as it p e r 
tains to task accomplishment audio tapes were made of
children in a task situation.
Thirty-six groups of four children from grades four
and five worked on two construction-type tasks, one for
pretest and one for posttest.

There were eighteen experi

mental groups and eighteen control groups.

The treatment

was participation in a group discussion generated by
questions from creative problem solving techniques.
sures

on

Mea

six dependent variables were obtained.

Analyses of variance examined the data for sig
nificant mean differences in the dependent variables as
classified by the independent variables and their various
interactions.

The independent variables were: Grade

(four and five); Treatment (experimental and control);

35

36

and Time (pretest and posttest).
The Pearson product-moment correlation examined the
data for relationships between certain pairs of the de
pendent variables.

The data were examined for relation

ships three times: posttest for all experimental groups,
posttest for all control groups, and pretest for all groups.
This chapter will describe the design of the study,
the selection of the population for the study, the tasks
used in this study, and the development of the category
system.

The procedure for collection of data and the

treatment of data will be also be described.
Design of the Study
The design for this study was a randomized block d e 
sign with a 2x2x2 factorial arrangement of treatment with
repeated measure of the last factor.

School was used as

a block in order to control and identify school as a
possible source of environmental variation.

Within each

block all possible combinations were present.

The factors

in the design were the independent variables:

Grade

Level (fourth and fifth); Treatment (experimental and
control for both grade levels); and Times

(Time 1 being

pretest for experimental and control for both grade
levels, Time 2 being posttest for experimental and con
trol for both grade levels).

The following diagram il
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lustrates the design which was used for the pretest and
repeated for the posttest:
Figure 3.1.

Randomized Block Design
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"E" designates experimental greupa, "C“ daaignataa
control groups.

Analyses of variance examined the data for sig
nificant mean differences in the dependent variables as
classified by the independent variables and their various
interactions.

The independent variables were the fac

tors in the design.

The dependent variables were:

Seconds» time required by the group to accomplish the
task; Trips, the number of times the members of the group
left the group to observe the form they were trying to
replicate; Productive Remarks, the number of remarks made
by the children that would help the group to accomplish
the task; N o n -Productive Remarks, the number of remarks
made by the children that would not help the group to
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accomplish the task; Total Remarks, the total number of
remarks made by the children; Percent of Productive Re 
marks, the percentage of the Total Remarks that were
Productive.

The level of significance was 0.05.

The Pearson product-moment correlation examined the
data for relationships between certain pairs of the six
dependent variables.

The level of significance was 0.05.

Selection of Population
Selection of Schools
Three schools were selected from the public elemen
tary schools in East Baton Rouge Parish, Louisiana.

The

population of the three schools was predominantly white,
with no more than 8% of the students enrolled in the
free lunch program.
Selection of Students
Thirty-six groups of four children were selected
for the study.

Each group had two females and two males,

all from the same grade level.
The children for these groups were randomly selected
from these children in grades four and five in the se
lected schools who were;
1.

not identified as exceptional

2.

not colorblind

3.

white.
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There were twelve groups from each of the three schools:
six from grade four and six from grade five.

There was a

total of eighteen fourth grade groups (nine experimental
and nine control), and the.same for the fifth grade.
From the six groups at each grade level at a school
three groups were randomly selected to serve as experi
mental groups.
Table 3.1. Distribution of Groups
by School, Grade, and Treatment

Number ef
EXP. GROUPS

C0NT. GROUPS

Grade 5

3
3

3
3

6
6

SCHOOL B
Grade it
Grade 5

3
3

3
3

6
6

SCHOOL C
Grade it
Grade 5

3

3
3

6
6

18

18
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sjHGrade
oara it

TOTALS

Number of

Total School
GROUPS

Share are 18 greupe in each grade (9 experimental,
9 control). Share are four children in each graup
for a total of lWt children

Tasks
The tasks for the groups to accomplish were adapted
from "The Deelie Bobber Experience" used by Dr. Donald 0.
Clifton of Lincoln, Nebraska (Personal correspondence
June 10, 1980.

Permission to use DBE granted by tele

phone by Dr. Clifton on June 30, 1980.

See Appendix E ) .
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Each task consisted of the construction of a replica
(Model) of an abstract figure (Form) made from the small
vari-colored plastic pieces
perimenter.

(Deelie Bobbers) by the ex 

The children worked together to accomplish

the task under certain conditions designed to require
group cooperation and communication for accomplishment.
Conditions for Tasks
1.

One child at a time could leave the group to
observe the Form behind the screen.

2.

There was no limit on the time a child observed
the Form behind the screen.

3.

There was no limit to the number of times a
child could leave the group to observe the Form
behind the screen.

4.

The child observing the Form behind the screen
could not communicate verbally or non-verbally
with the group until he rejoined the group.

5.

The group could not communicate verbally or
non-verbally with the child observing the Form
until that child returned to the group.

6.

When there was a consensus in the group that
the task had been accomplished, the children
raised both arms above their heads.

The experi

menter checked the children*s Model for accuracy.
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7.

If the children's Model was incorrect, activity
resumed and procedure moved back to procedure 6.
This process continued until Model was identical
to Form.

8.

When the children’s Model was correct, the test
ended.
The Development of the Category System

An objective system for classifying the verbal vari
ables was needed for this study.
Category Systems

The Five Decisions in

(Hare, 1976) was used to develop the cate

gory system for this study, which was piloted before actual
use.

The five decisions involve:
(1)

Frame of reference.

Is the behavior to be

measured by the intent of the actor or by his
effect on others? (Hare, 1976).

No attempt

was made to measure this.
(2)

Unit Act - Will the unit of behavior to be
scored be a sentence, a paragraph, an inter
action or any bit of behavior to which another
responds? (Hare, 1976).

The unit Act to be

measured by this system was

(a) any voluntary

verbalization by a group member to which mem
bers of the group may or may not respond;

(b)
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the movement of leaving the group to observe
the Form to be replicated.
(3)

Sample - Will the process be scored continuous
ly (Bales, 1950) or in short time samples at
frequent intervals?

(Hare, 1976).

The process

was scored continuously and timed.
(4)

Single or Multiple Code - "If a group unit of
behavioT appears to have more than one implica
tion... some observers score only the dominant
characteristic of the Act (Bales, 1950) while
others give it two scores (Thelen, 1954).

How

will a Unit Act be scored if it has more than
one implication?

(Hare, 1976)."

The Bales Sys

tem was used.
(5)

Recording Devices - This decision is not appli
cable because audio tape was used.

The system used in this study was similar to Bales'
Interaction Process Analysis.

The Bales system is a

"...method of simultaneously classifying the quality of
the act, who performs it, in relation to whom..." (Bales,
1970).

Bales' system was developed in 1950 and revised

in 1970.
Bales' major categories are:

Positive

(and Mixed)

Actions; Attempted Answers; Questions; and Negative (and
Mixed) Actions.

The first three correspond to the
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Productive Remarks category in this study, and the fourth
corresponds to Non-Productive Remarks.
There are three sub-categories within each of the
four major categories in the Bales system, but only two
sub-categories within each major category of the category
system originally proposed for this study.
categories for the proposed system were:

The sub
Positive Re 

marks and Informational Remarks (Productive Remarks); and
Negative Remarks and Non-Task Remarks (Non-Productive
Remarks).

Evaluators were asked to classify remarks by

sub-categories, but only the totals of each of the two
major categories

(Productive, Non-Productive) were to be

used as data in the study.

The evaluators used transcripts

of the taped remarks of the children.

The tapes were made

while the children worked on the tasks.
In Pilot Study II (Appendix B) the classification of
remarks into the sub-categories proved to be time con
suming and difficult for the evaluators.

Since informa

tion on the sub-categories was not to be used as data for
the study, classification of remarks into the sub-cate
gories was eliminated.

It was suggested by the evaluators

that they be allowed to mark directly on the scripts to
classify each remark as Productive or Non-Productive.
They suggested that they be allowed to put a positive
sign (+) by each remark they classified as Productive and
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a negative sign ( - ) by each remark they classified as
Non-Productive.

This information could then be easily

transferred to the instrument by the experimenter if
needed.

For the actual study the system suggested by

the evaluators was used.

This, in effect, made the script

an instrument.
Pilot Study II determined that the classification of
remarks by the evaluators was reliable and objective, and
in all cases exceeded the required level of 80% (Fishman
and Anderson, 1971).
The Bales system is intended for use by persons with
a background.in sociometrics for gathering information on
group interaction.

The evaluators for this study did not

have this background.

The simplicity of the system used

for this study will make it a useful tool for classroom
teachers.

(A sample of the Scoring Sheet and Instruc

tions for Evaluators is found in Appendix D ) .
Collection of Data
In order to collect the data for this study it was
necessary to do the following:

(1) audio-tape the con

versation of the children as they worked on each task,
record the time required for task accomplishment, and
record the number of times the children left the group to
observe the Form they were trying to replicate;

(2) trans-

scribe the audio tapes into scripts for evaluation pur-
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po s e s ; and (3) have the evaluators classify all remarks
as either Productive Remarks or Non-Productive Remarks.
Recording the Children's Remarks
As they worked on each task, the conversation of the
children was recorded simultaneously on two cassette
tapes.

These tapes were later transcribed to provide

scripts for the evaluators to use.

The number of seconds

required by each group to accomplish each task was noted
at the time of testing.

This provided the information

used for the variable Seconds.

The data for the dependent

variable Tri p s , the number of times the children left the
group to observe the Form they were trying to replicate,
were also noted at the time of testing.
The procedure for the testing was as follows:
a.

The Pretest
1.

Form B was concealed behind screens before
the group entered the room.

2.

The purpose of the experiment
by the experimenter:

was explained

"I want to see how

your group will work on a task."
3.

The task was explained to the

group.

4.

The Task Rules for Children (Appendix C)
were read to the group and there was an op 
portunity for answering questions to clarify
rules.
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5.

The group began work.

They stopped when

they had a correct Model.
6.

Each group had a short "recess" of approxi
mately three minutes before beginning the
posttest or treatment and posttest.

b.

The Treatment

The treatment for the experimental group was a dis
cussion within each group led by the experimenter.

The

questions asked by the experimenter were designed to
incorporate Osborn’s creative problem-solving process:
Fact-finding (problem definition and preparation), Ideafinding (idea-production and idea-development), Solutionfinding (evaluation and adoption).

The questions asked

were:
1.

What is

the task? (problem definition).

2.

How can

the task be broken into smaller tasks?

(preparation),
3.

In what ways might your group accomplish the
task? (idea production).

4.

Which of your ideas seem to be the most work
able? (idea-development).

5.

How can

you use your ideas to organize your

work on

the task? (evaluation and adoption).
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c.

The Posttest

The control group began the Posttest after the re 
cess.

The experimental groups began the Posttest after

the Treatment.

The posttest procedure was the same as

that for the pretest.

All groups used Form A for the

posttest.
Transcription of the Tapes
Two cassette players were used in order to tran
scribe the remarks of the children.

One cassette player

had the capacity to amplify low volume sounds.

The other

cassette player permitted the tape to be played at a
slower speed with little distortion.

Each tape was played

separately on each machine while transcriptions were made.
It was discovered that the tapes were not identical.

Re

marks that were low in volume were picked up only by the
microphone nearest the person speaking.

However, playing

both tapes separately on each machine enabled the tran
scriber to place the remarks in sequence on the scripts.
Classification of the Children's Remarks
Evaluators were college graduates who were not pa r 
ents or teachers of the children in the groups they were
evaluating.

They were trained with tapes and scripts

from Pilot Study II.
Six trained evaluators were randomly assigned tran-
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scripts to evaluate.

Each evaluator was provided with

copies of the tape and script for each of the groups
whose remarks they were to classify.

The evaluators

classified each remark (verbal variable) as either Pro
ductive (one which would help the group accomplish the
task), or Non-Productive (one which would not help the
group accomplish the task).

The evaluators listened to

the tapes and followed the scripts.

They classified all

remarks by placing on the script a positive sign (+) by
those remarks which they thought were Productive, and a
negative sign (-) by those remarks which they thought
were Non-Productive.
The script for each group on each task was evaluated
twice, each time by a different evaluator.

From these

two evaluations an average number of Productive Remarks
was computed and an average number of Non-Productive Re 
marks was also computed.

These numbers were the data for

Productive Remarks and Non-Productive Remarks.
Thus, for each group for each task, data were gath
ered for two of the dependent variables: Productive R e 
marks and Non-Productive Remarks.

The data for a third

variable, Total Remarks, were simply the number of all
remarks on the script.

From this data the percent of all

remarks that were classified as productive was computed
to provide data for the fourth variable, Percent of Pro-
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ductive Remarks.
Data for the other two variables had been noted at
the time of testing.

These two variables were:

Seconds,

time required by the group to accomplish the task, and
Trips, the number of times the children left the group to
observe the Form they were trying to replicate.

There

were six dependent variables.
In order to check the objectivity of the evaluations
the scripts were evaluated by two different evaluators.
The results can be seen in the following table:
Table 3.2.
Percentages of Interevaluator Agreement
Total
Remarks
Evaluated

Number
of
Agreements

Percent
of
Agreement

A and F

1212

1164

96.04

B and A

1212

1183

97.45

C and B

1404

1296

92.31

D and C

972

953

98.05

E and D

1233

1073

87.02

F and E

1280

1237

96.64

7315

6906

94.04

TOTALS

The inter-evaluator agreement (objectivity) exceeded
the 80% level suggested by Fishman and Anderson (1971).
As is noted in the table above, no pair had a percentage
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of agreement lower than 871.
Information on inter-evaluator agreement (objectivi
ty) and intra-evaluator agreement (reliability) was ob 
tained from Pilot Study II (Appendix B ) .
Treatment of Data
The purpose of this study was the investigation of
differences in task accomplishment of children in small
groups.

Analyses of variances examined the differences

in means of dependent variables classified by the inde
pendent variables and their various interactions.
dependent variables were:

The

Seconds, Trips, Total Remarks,

Productive Remarks, Non-Productive Remarks, and Percent
of Productive Remarks.

The independent variables were

the factors in the design:
Treatment

Grade Level (fourth and fifth),

(experimental and control for both grade levels),

and Times (Time 1 being pretest for experimental and con
trol for both grade levels, Time 2 being posttest for
experimental and control for both grade levels).

The

level of significance was 0.05.
The Pearson product-moment correlation examined the
data for relationships between certain pairs of the six
dependent variables three times: posttest for all experi
mental groups, posttest for all control groups, and
pretest for all groups.
0.05.

The level of significance was

CHAPTER IV

RESULTS AND DISCUSSION
Results of the investigation will be reported in
this chapter under headings which relate to the two
major questions asked in Chapter I.

In each of these

two sections the specific questions will also be ad
dressed.
First, what differences exist in group task ac 
complishment and certain variables in small groups of
elementary children?

This includes those small groups

of children who have participated in a group discussion
generated by questions used in creative problem solving
techniques and those groups which have not.
Analyses of variance examined the means of six
dependent variables as classified by three independent
variables and their various interactions for possible
significant mean differences.

The analyses of variance

results, including the results of the specific contrasts
as they relate to the specific questions asked in
Chapter I will be reported.
Second, is there a significant correlation between
certain pairs of the dependent variables for experimental
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groups on the posttest, all control groups on the posttest
or all groups on the pretest?
The Pearson product-moment correlation examined the
data for possible relationships between certain pairs of
the dependent variables for experimental groups and con
trol groups on the posttest and for all groups combined
on the pretest.

The results will be reported as they

relate to specific questions.
Task Accomplishments by School, Grade
Treatment, Time, and Their Various Interactions
As summarized in Table 4.1, the analyses of variance
revealed no significant (P^O.05) differences in the means
of the dependent variables between Schools, Grades, or
Treatment.

Also, there were no significant differences

(P>0.05) observed in the means of the dependent variables
in the interactions Grade-Treatment, Grade-Time, Treat
ment-Time, or Grade-Treatment-Time.
There were significant differences observed between
pretest and posttest (Time) for all variables.

The

means for all variables, except for Percent of Productive
Remarks, were higher on the posttest.

This can be seen

on Table 4.2, which provides the mean, standard devia
tion, and standard error of mean for each dependent
variable for the pretest for all groups combined (Time 1)
and the posttest for all groups combined (Time 2).

Table 4.1.

Source

Summary of Analyses of Variance

Seconds

Trips

Total
Remarks

0.0002*

0.0187*

0.0001*

Prod.
Remarks

NonProd.
Remarks

Percent
Prod.
Remarks

0.0001*

0.0010*

0.0037*

School
Grade
Treatment
Grade-Treatment
Time
Grade-Time
Treatment-Time
Grade-Tre atment-Time
Specific Contrasts:
4 vs. 5 Pretest
E vs. C Posttest
4E vs. 4C Posttest
5E vs. 5C Posttest

0.0318*

4E Pretest vs. 4E Posttest 0.0075*

0.0050*

0.0027*

4C Pretest vs. 4C Posttest 0.0131*

0.0145*

0.0229*

5E Pretest vs. 5E Posttest

0.0250*

0.0131*

5C Pretest vs. 5C Posttest
*

V*

indicates significant mean difference, P\. 05.

0.0367*
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Table 4.2.
Pretest and Posttest Means, Stand
ard Error of Means on All Dependent
Variables for All Groups Combined

Time

N

Mean

Standard Deviation

Variable:
1
2

36
36

248.28
571.31

36
36

17.44
23.19

36
36

57.31
145.89

Variable:
1
2

36
36

1
2

36
36

Trips fP=0.0187)
9.88
13.18

1.65
2.20

6.23
17.94

37.36
107.64

Productive Remarks

53.22
119.93

Variable:

20.07
69.87

Total Remarks (P-0.0001)

Variable:
1
2

Seconds (P=0.0002)
120.41
419.24

Variable:
1
2

Std. Error
of Mean

(P=0.0001)

35.68
81.71

5.99
13.62

Non-Productive Remarks (P=0.0010)
4.07
25.79

6.30
37.38

1.05
6.23

Percent of Productive Remarks (PB 0.0037)
1
2

36
36

92.27
86.11

8.46
12.36

1.41
2.11
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Analysis of variance tables for each dependent
variable are in Appendix B (Tables A.l - A . 6).

A table

for each of the dependent variables and their various
interactions showing the mean, standard deviation, and
standard error of mean for each dependent variable is in
Appendix A (Tables A . 7 - A . 16).
It seemed that the only significant mean differences
were between pretest and posttest.

However, when a single

degree of freedom test was applied to the data for spe
cific contrasts, significant mean differences appeared.
These differences, which were the result of a more power
ful test, will be discussed for specifically contrasted
groups in the next section.
Task Accomplishment Differences
in Contrasted Groups
As stated in Chapter I, the first specific question
asked in this study was:
1.

Is there a significant

mean difference

in

each of the six dependent variables between
the following groups?
a.

all fourth grade groups and all fifth
grade groups on the pretest

b.

all experimental and control groups
on the posttest

c.

the fourth grade experimental groups and
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the fourth grade control groups on the
posttest
d.

the fifth grade experimental groups and the
fifth grade control groups on the posttest

e.

the fourth grade experimental groups on the
pretest and posttest

f.

the fourth grade control groups on the p r e 
test and the posttest

g.

the fifth grade experimental groups on
the pretest and posttest

h.

the fifth grade control groups on the pre
test and the posttest.

These specific contrasts will be addressed in the
next section.

They will be reported by the order in

which they appear in the question above.
Pretest for Grade Four and Grade Five
There were no significant mean differences observed
between all fourth grade and all fifth grade groups on
the pretest.

The means, standard deviation of means,

and standard error of means can be found in Table 4.3.
The following table gives the means for all dependent
variables for these two groups.

Significant mean dif

ferences are indicated by an asterisk.

Table 4.3.

Variable

Mean, Standard Deviation, Standard Error
of Mean for Dependent Variables by Grade-Time
N

Mean

Std. Dev.

Std. Error of Mean

Grade 4 Time 1
Seconds
Trips
Total Remarks
Productive Remarks
Non-Productive Remarks
Percent Productive Remarks

18
18
18
18
18
18

260.33
17.39
60.56
57.70
2.83
94.12

138.37
9.85
32.12
31.69
4.14
7.42

32.61
2.32
7.57
7.47
0.98
1.75

Grade 4 Time 2
Seconds
Trips
Total Remarks
Productive Remarks
Non-Productive Remarks
Percent Productive Remarks

18
18
18
18
18
18

658.72
24.39
166.22
138.06
27.83
86.57

511.34
12.20
111.38
85.35
35.76
11.39

120.52
2.88
26.25
20.11
8.43
2.68

Grade 5 Time 1
Seconds
Trips
Total Remarks
Productive Remarks
Non-Productive Remarks
Percent Productive Remarks

18
18
18
18
18
18

236.22
17.50
54.06
48.75
5.31
90.41

101.97
10.18
42.66
39.67
7.84
9.21

24.03
2.40
10.06
9.35
1.85
2.17

Grade 5 Time 2
Seconds
Trips
Total Remarks
Productive Remarks
Non-Productive Remarks
Percent Productive Remarks

18
18
18
18
18
18

483.89
22.00
125.56
101.81
23.75
85.65

290.21
14.34
102.83
75.93
39.86
14.07

68.40
3.38
24.24
17.90
9.40
3.32
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Table 4.4.

Means on Pretest for Grades Four and Five

Variable

Grade Four

Grade Five

236.33

236.22

Trips

17.39

17.50

Total Remarks

60.56

54.06

Productive Remarks

57.70

48.75

2.83

5.31

94.12

90.41

Seconds

Non-Productive Remarks
Percent of Productive Remarks

Although one might expect some differences between
fourth and fifth grade groups because of age difference,
there were none found on the pretest.

However, when a

single degree of freedom test was applied, significant
differences were observed between the grades.

Differ

ences were observed between the pretest and the posttest
for both fourth grade groups on more variables than for
the fifth grade groups.
Posttest for Experimental and Control Groups
There were no significant mean differences observed
between all experimental groups and all control groups
on the posttest.

The means, standard deviation of means,

and standard error of means can be found in Table 4.5.
The following table gives the means for all dependent
variables for these two groups.

Significant mean differ

ences are indicated by an asterisk.

Table 4.5. Mean, Standard Deviation, Standard Error
of Mean for Dependent Variables by Treatment-Time
Variable

Std. Dev.

Std. Error of Mean

N

Mean

Treatment C Time 1
Seconds
Trips
Total Remarks
Productive Remarks
Non-Productive Remarks
Percent Productive Remarks

18
18
18
18
18
18

249.06
17.33
57.06
52.25
4.78
91.83

134.75
11.36
36.08
33.01
7.81
8.84

31.76
2.68
8.50
7.78
1.84
2.08

Treatment C Time 2
Seconds
Trips
Total Remarks
Productive Remarks
Non-Productive Remarks
Percent Productive Remarks

18
18
18
18
18
18

568.56
24.11
132.78
102.06
30.28
83.81

457.49
13.88
123.40
83.50
47.36
14.66

107.83
3.27
29.09
19.68
11.16
3.46

Treatment E Time 1
Seconds
Trips
Total Remarks
Productive Remarks
Non-Productive Remarks
Percent Productive Remarks

18
18
18
18
18
18

247.50
17.56
57.56
54.19
3.36
92.70

108.13
8.47
39.65
39.10
4.45
8.29

25.49
2.00
9.35
9.22
1.04
1.95

Treatment E Time 2
Seconds
Trips
Total Remarks
Productive Remarks
Non-Productive Remarks
Percent Productive Remarks

18
18
18
18
18
18

574.06
22.28
159.00
137.81
21.31
88.41

390.59
12.77
90.89
78.08
24.31
10.10

92.06
3.01
21.42
18.40
5.73
2.38
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Table 4.6.

Means on Posttest for Experimental
and Control Groups

Variable

Experimental

Seconds

Control

574.06

568.56

22.28

24.11

Total Remarks

159.00

132.78

Productive Remarks

137.81

102.06

Non-Productive Remarks

21.31

30.28

Percent of Productive Remarks

88.41

83.81

Trips

Although there were no significant mean differences
between experimental groups and control groups on the
posttest, there were significant differences when the data
were examined for specific contrasts, which report the
interaction of grade, treatment, and time.
The data in Table 4.6 reflects the means for both
fourth and fifth grades experimental groups (combined)
and both fourth and fifth grade control groups

(combined).

It may be that combining the groups by grade masked the
differences.

The differences were evident when a single

degree of freedom test was applied.
The fourth grade experimental groups and the fourth
grade control groups had significant mean differences
between the pretest and the posttest on the same vari
ables: Seconds, Total Remarks, and Productive Remarks.
In addition, the fourth grade control groups showed a

Table 4.7. Mean, Standard Deviation, Standard Error of Mean for
Dependent Variables by Grade-Treatment-Time in Control Groups
Std. Error of Mean

Variable

N

Mean

Std. Dev.

Grade 4 Treatment C Time 1
Seconds
Trips
Total Remarks
Productive Remarks
Non-Productive Remarks
Percent Productive Remarks

9
9
9
9
9
9

295.00
21.78
68.44
65.94
2.44
95.51

159.72
11.73
32.48
32.20
3.08
4.70

53.24
3.91
10.83
10.73
1.03
1.57

Grade 4 Treatment C Time 2
Seconds
Trips
Total Remarks
Production Remarks
Non-Productive Remarks
Percent Productive Remarks

9
9
9
9
9
9

677.89
26.78
166.33
134.67
30.78
86.10

562.93
11.91
128.59
90.75
46.12
12.70

187.64
3.97
42.85
30.25
IS.37
4.23

Grade 5 Treatment C Time 1
Seconds
Trips
Total itemarks
Productive Remarks
Non-Productive Remarks
Percent Productive Remarks

9
9
9
9
9
9

203.11
12.89
45.67
38.56
7.11
88.15

91.25
9.60
37.67
29.26
10.39
10.65

30.42
3.20
12.56
9.75
3.46
3.55

Grade 5 Treatment C Time 2
Seconds
Trips
Total Remarks
Productive Remarks
Non-Productive Remarks
Percent Productive Remarks

9
9
9
9
9
9

459.22
21.44
99.22
69.44
29.78
81.52

317.76
15.85
115.32
64.73
51.37
16.85

105.92
5.28
38.44
21.58
17.12
5.62

Table 4.8.

Mean, Standard Deviation, Standard Error of Mean for Dependent
Variables by Grade-Treatment-Time in Experimental Groups

Variable

N

Mean

Std. Dev.

Std. Error of Mean

Grade 4 Treatment E Time 1
Seconds
Trips
Total Remarks
Productive Remarks
Non-Productive Remarks
Percent Productive Remarks

9
9
9
9
9
9

225.67
13.00
52.67
49.44
3.22
92.73

111.68
5.02
31.58
30.72
5.16
9.52

37.22
1.67
10.53
10.24
1.72
3.17

Grade 4 Treatment E Time 2
Seconds
Trips
Total Remarks
Productive Remarks
Non-Productive Remarks
Percent Productive Remarks

9
9
9
9
9
9

639.56
22.00
166.11
141.44
24.89
87.04

487.75
12.71
99.16
84.97
23.90
10.68

162.58
4.24
33.05
28.32
7.97
3.56

Grade 5 Treatment E Time 1
Seconds
Trips
Total Remarks
Productive Remarks
Non-Productive Remarks
Percent Productive Remarks

9
9
9
9
9
9

269.33
22.11
62.44
58.94
3.50
92.67

106.30
8.96
47.85
47.48
3.91
7.44

35.43
2.99
15.95
15.83
1.30
2.48

Grade 5 Treatment E Time 2
Seconds
Trips
Total Remarks
Productive Remarks
Non-Productive Remarks
Percent Productive Remarks

9
9
9
9
9
9

508.56
22.56
151.89
134.17
17.72
89.77

276.83
13.60
87.22
75.54
25.60
9.93

92.28
4.53
29.07
25.18
8.53
3.31
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significant mean difference on the variable, Non-Produc
tive Remarks.

The means on the posttest were higher

(Table 4.3.).

However, there were no significant mean

differences between the posttest means for the fourth
grade experimental groups and the fourth grade control
groups.
Posttest for Grade Four Experimental Control Groups
There were no significant mean differences observed
between the fourth grade experimental groups and the
fourth grade control groups on the posttest.

The means,

standard deviation of means, and standard error of means
can be found in Tables 4.7 and 4.8.

The following table

gives the means for all dependent variables for these
two groups.

Significant mean differences are indicated

by an asterisk.
Table 4.9.

Means on Posttest, Grade Four Experi
mental and Control Groups

Variable

Experimental

Seconds

639.56

677.89

22.00

26.78

Total Remarks

166.11

166.33

Productive Remarks

141.44

134.67

Non-Productive Remarks

24.89

30.78

Percent of Productive Remarks

87.04

86.10

Trips

Control
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It is obvious in Table 4.9 that the means for the
experimental groups and control groups for the fourth
grade are very close.

Indeed, no significant mean dif

ferences were reported between the posttest means for
these two groups.

However,

there were significant dif

ferences between the pretest and posttest means for
both these groups.

As previously mentioned, the fourth

grade experimental groups and the fourth grade control
groups had significant differences on the same variables:
Seconds, Total Remarks, and Productive Remarks.

In a d 

dition, the fourth grade control groups showed a signi
ficant mean difference on the variable, Non-Productive
Remarks.

As shown in Tables A . 16 and A . 17, Appendix A,

the means were higher on the posttest.
Data show that the fourth grade groups were the
most talkative of all groups on the posttest.

The mean

for Total Remarks on the posttest for the control groups
was 166.33, for the experimental groups it was 166.11.
These groups also had the highest means on the posttest
for Seconds.
Posttest for Grade Five Experimental and Control Groups
One significant mean difference was observed between
the fifth grade experimental groups and the fifth grade
control groups on the posttest.

This difference was
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between the means for the variable, Productive Remarks
(P=0.0318).

The mean for the fifth grade experimental

groups for Productive Remarks was 134.17.

The mean for

the fifth grade control groups was 69.44.

The means,

standard deviation of means, and standard error of means
can be found in Tables 4.7 and 4.8 (Pages 5 ^ and 62).
The following table gives the means for all dependent
variables for these two groups.

Significant mean dif

ferences are indicated by an asterisk.
Table 4.10. Means on Posttests, Grade
Five Experimental and Control Groups
Variable
Seconds

Experimental

Control

508.56

459.22

22.56

21.44

Total Remarks

151.89

99.22

Productive Remarks .*

134.17

69.44

Non-Productive Remarks

17.22

29.78

Percent Productive Remarks

89. 77

81.52

Trips

Table 4.1 indicates that while there was this one
significant mean difference between the fifth grade
experimental groups and the fifth grade control groups
on the posttest there were no significant mean differ
ences between the fourth grade experimental groups and
the fourth grade control groups on the posttest.

Table

4.7 gives the means for both of the fifth grade groups
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and for both of the fourth grade groups.
In spite of almost doubling the number of Productive
Remarks, the Percent of Productive Remarks went down.
This change in Percent of Productive Remarks was not
significant, but it is interesting that this change in
percentage was one of the most extreme decreases on this
variable.
Table 4.1 also indicates that there were signifi
cant mean differences between pretest and posttest for
the fifth grade experimental groups and the fourth grade
experimental groups on the same variables, Total R e 
marks and Productive Remarks.

The fifth grade experi

mental groups did not have a significant mean difference
on the variable, Seconds, as did the fourth grade experi
mental groups.

In all instances where the means were

significantly different, the means were higher (Table
4.7).
Pretest-Posttest for Grade Four Experimental Groups
Significant mean differences were observed between
the fourth grade experimental groups on the pretest and
the fourth grade experimental groups on the posttest for
three variables.

These variables were: Seconds (P=0.0075),

Total Remarks (P=0.0050), and Productive Remarks (P=0.0027).
The means, standard deviation of means, and standard
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error of means can be found in Table 4.8. The following
table gives the means for all dependent variables for
these two groups.

Significant mean differences are

indicated by an asterisk.
Table 4.11.

Means on Pretest-Posttest, Grade
Four Experimental Groups

Variable

Pretest

Posttest

Seconds*

225.67

639.56

Trips

13.00

22.00

Total Remarks*

52.67

166.11

Productive Remarks*

49.44

141.44

3.22

24.89

92.73

87.04

Non-Productive Remarks
Percent Productive Remarks

The fourth grade experimental groups were the
most effective groups on the pretest, as measured by
Seconds required to complete the task.

They were also

the least effective groups on the posttest, as me a 
sured by Seconds required to complete the task.
Significant mean differences were observed on three
of the dependent variables between pretest and posttest
for both fourth grade groups.

In each instance the means

increased for the variables Seconds, Total Remarks, and
Productive Remarks.
Even though the mean number of Non-Productive
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Remarks increased from 3.22 to 24.89, the fourth grade
experimental groups did not have a significant mean dif
ference between pretest and posttest on this variable.
The fourth grade control groups did have a significant
mean difference on this variable.

The mean for Non-

Productive Remarks for fourth grade was 2.44 on the p r e 
test and 30.78 on the posttest.
Pretest-Posttest for Grade Four Control Groups
Significant mean differences were observed between
the fourth grade control groups on the pretest and the
fourth grade control groups on the posttest for four
variables.

These variables were:

Seconds (P=0.0131),

Total Remarks (P=0.0145), Productive Remarks (P=0.0229),
and Non-Productive Remarks

(P=0.0367).

The means,

standard deviation of means, and standard error of means
can be found in Table 4.7.

The following table gives

the means for all dependent variables for these two
groups.

Significant mean differences are indicated

by an asterisk.
4.12.

Means on Pretest-Posttest, Grade
Four Control Groups

Variable

Pretest

Posttest

Seconds*
Trips
Total Remarks*
Productive Remarks*
Non-Productive Remarks *
Percent of Productive Remarks

295.00
21.78
68.44
65.94
2.44
95.51

677.89
26.78
166.33
134.67
30.78
86.10
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These groups had more significant mean differences
than any other contrasted groups.

In all instances the

mean differences that were significant for these groups
were higher on the posttest.
Although the fourth grade experimental groups and
the fourth grade control groups had significant mean
differences between pretest and posttest on the same
variables

(Seconds, Total Remarks, and Productive R e 

marks), the fourth grade control groups also had a sig
nificant mean difference between pretest and posttest for
the variable, Non-Productive Remarks.

The fourth grade

control groups were the only contrasted groups to show a
significant mean difference on this variable.

The mean

for this variable was considerably higher on the posttest.
This group had the lowest mean number of Non-Productive
Remarks on the pretest and the highest mean number of
such remarks on the posttest, 2.44 and 30.78 respective
ly.
It is interesting that the fourth grade control
groups had the highest mean for Non-Productive Remarks
as well as the highest mean for Seconds.

It would be

tempting to assume that the high number of Non-Productive
Remarks led to the increase in Seconds, but the signifi
cant mean difference

in Total Remarks and Productive

Remarks need to be considered.

However, the Percent of
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Productive Remarks did decrease.

This decrease was the .

largest decrease in means for Percent of P roductive R e 
marks in all the groups, yet it was not statistically
significant.
While the fourth grade control groups had more s i g 
nificant me a n differences
posttest,

(four) between pretest and

the fifth grade control groups were the only

groups where the interaction of grade and treatment i n d i 
cated no significant m e a n differences on the dependent
variables.

Pre-test-Posttest for Grade Five Experimental Groups
Significant mean differences wer e observed between
the fifth grade experimental groups on the pretest and
the fifth grade experimental groups on the posttest for
two variables.
(Pc 0.0250)

These v ariables were:

and Productive Remarks

standard deviation of means,
can be found in Table 4.8.

Total Remarks

(P=0.0131).

The means,

and standard error of means
The following table gives

the means for all dependent variables for these two
groups.

Significant m e a n differences are indicated by

an asterisk.

(See page following).

The fifth grade experimental groups we r e similar
to the fourth grade experimental groups in that they had
significant me a n differences between p r e t e s t and posttest
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Table 4.13.

Means on Pretest-Posttest, Grade
Five Experimental Groups

Variable

Pretest

Posttest

Seconds

269.33

508.56

Trips

22.11

22.56

Total Remarks*

62.44

151.89

Productive Remarks*

58.94

134.17

3.50

17.22

92.68

89.77

Non-Productive Remarks
Percent of Productive Remarks

on the variables, Total Remarks and Productive Remarks.
These means were higher for the posttest.
However, unlike the fourth grade experimental
groups, the fifth grade experimental groups did not have
a significant mean difference on the variable, Seconds.
The mean for the fourth grade experimental groups was
higher on the posttest for this variable.
The fifth grade experimental groups differed from
the fifth grade control groups in that the fifth grade
control groups had no significant mean differences to
appear.
The fifth grade experimental groups were the only
groups where the interaction of grade and treatment
indicated higher mean differences for only the two vari
ables Total Remarks and Productive Remarks on the post
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test.

Yet, higher means for these two variables did

not result in a significantly higher mean difference on
the posttest for the variable Percent of Productive R e 
marks, because the number of Non-Productive Remarks
also increased.
Pretest-Posttest for Grade Five Control Groups
There were no significant mean differences observed
between the fifth grade control groups on the pretest
and the fifth grade control groups on the posttest. The
means, standard deviation of means, and standard error
of means can be found in Table 4.7.

The following table

gives the means for all dependent variables for these two
groups.

Significant mean differences are indicated by

an asterisk.
Table 4.14.

Means on Pretest-Posttest,
Grade Five Control Groups

Variable

Pretest

Posttest

Seconds

203.11

459.22

Trips

12.89

21.44

Total Remarks

45.67

99.22

Productive Remarks

38.56

69.44

7.11

29. 78

88.15

81.52

Non-Productive Remarks
Percent of Productive Remarks

The fifth grade control groups were the only groups
where the interaction of grade and treatment indicated
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no significant
ables.

mean

differences on the dependent vari

By way of comparison, the fifth grade experimen

tal groups had significant differences between pretest
and posttest on two variables

(Total Remarks and Pro

ductive Remarks), and the fourth grade control groups had
significant mean differences on four variables (Seconds,
Total Remarks, Productive Remarks, and Non-Productive
Remarks).
It is interesting that although the task took longer,
no significant changes were noted.

Also, although the

number of total remarks more than doubled, the mean dif
ferences between pretest and posttest were not significant.
In other instances, the doubling of this mean usually re 
sulted in a significant mean difference.
Correlation of Certain Variables in
Task Accomplishment
The second question, asked in Chapter I was:
Is there a correlation between any pairs of
the six dependent variables in the following groups?
a.

all experimental groups on the posttest

b.

all control groups on the posttest

c.

all groups on the pretest

In order to answer this question, the Pearson productmoment correlation examined the relationships between
pairs of the dependent variables for those three times.
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The following pairs were excluded because they were inap
propriate:

Percent of Productive Remarks and Non-Produc

tive Remarks, and Percent of Productive Remarks and
Productive Remarks.
The Pearson product-moment correlation provided the
coefficient of correlation C*)» the coefficient of de-

2

termination (r ), and the probability (P).

Guilford's

interpretation of the magnitude of coefficient (r) was
used to gauge the degree of relationship between the
paired variables.

The level of significance was 0.05.
*

Table 4.15.

Degree of Relationship for
Correlation

Magnitude of
Coefficient (r)

Degree of Relationship

Less than .20

Slight, almost negligible

.20 - .40

Low correlation, relationship
definite but small

.40 - .70

Moderate correlation, substantial
relationship

.70 - .90

High correlation, marked relationship

.90 -1.00

Very high correlation, very dependable
relationship

*
Guilford, 1956
The significant correlations are reported in the
following section in order:

posttest for experimental

groups; pretest for control groups; and pretest for all

75

groups.

Within these sections the results are reported

in descending order according to the strength of the
relationship.
Correlations Between Dependent Variables on Experimental
Groups Posttest
Examination of the data for the experimental groups
on the posttest revealed significant relationships b e 
tween ten pairs of variables

(Table 4.16).

A very high

positive linear correlation existed between Total Remarks
and Productive Remarks

(P=0.0001).

correlation (r) was 0.0970.

The coefficient of

The coefficient of determina

tion (r2) was 94.09.
High positive linear correlations existed between
Seconds and Total Remarks

(r * 0.874, r

2

=76.39,

P=0.0001); between Trips and Non-Productive Remarks
2
(r = 0.828, r » 68.56, P=0.0001); and between Seconds
and Productive Remarks

(r = 0.828, r 2 = 68.56, P=0.0001).

There were also high positive linear correlations between
2
Seconds and Trips (r = 0.734, r = 53.88, P=0.0005); and
2
between Trips and Total Remarks (r = 0.733, r = 53.73,
P=0.0005).
Moderate positive linear correlations existed be
tween Total Remarks and Non-Productive Remarks (r = 0.618,
2
r = 38.19, P=0.0063), and between Seconds and Non-Produc
tive Remarks (r = 0.606, r 2 = 36.72, P=0.0077).

There

Table 4.16 Correlation Matrix of Selected Pairs of Dependent
Variables on the Posttest for the Experimental Groups**

Seconds
Trips

Prod.
Remarks

NonProd.
Remarks

Percent
Prod. Remarks

Seconds

Trips

Total
Remarks

1.00

0.734

0.874

0.828

0.606

NS

1.00

0.733

0.593

0.828

-0.591

1.00

0.970

0.618

NS

*

*
Total Remarks

A

Productive Remarks
Non-Productive Remarks
Percent Productive Remarks

1.00

NS
1.00

**
**
1.00

*
NS = not significant.
**
Pairs not included are: Percent Productive Remarks/Non-Productive Remarks;
Percent Productive Remarks/Productive Remarks*
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was also a low positive linear correlation between Trips
and Productive Remarks

(r 88 0. 593, r

2

= 35.17,

P=0.0094).

One negative linear correlation was revealed on the
posttest for the experimental groups.

This negative

moderate correlation was between Trips and Percent of
Productive Remarks

(r ■ 0.591, r2 = 34.92,

P*0.0098).

The very high correlation between Total Remarks and
Productive Remarks for the experimental groups on the
posttest also appeared very high on the posttest for the
control groups.

A very high correlation between these

two variables appeared on the pretest for all groups
combined.
The high correlations between Seconds and Total Re 
marks and between Seconds and Productive Remarks indicates
a possible trend.

While no cause-effect relationship can

be established from the present data, it seems that when
an experimental group found the task more difficult, the
response was an increase in communication.

The number of

communications that were Productive also increased.

It

is plausible also to surmise that when the group talked
more the task took longer, even though the number of
Productive Remarks increased.

In either case, the increase

in Productive Remarks did not lead either to a signifi
cant mean difference in Percent of Productive Remarks, or
a correlation between Seconds and Percent of Productive
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Remarks.
Correlation Between Dependent Variables on Control Groups
frosttesT
Examination of the data of the control groups on
the posttest revealed significant relationships between
the means of eleven pairs of variables

(Table 4.17).

A

very high positive linear correlation existed between
Total Remarks and Productive Remarks

(P=0.0001).

The

coefficient of correlation (r) was 0.970, and the coeffi2
cient of determination (r ) was 94.09.
Very high posi
tive linear correlations also existed between Seconds and
Total Remarks

(r = 0.917, r 2 - 84.09, P=0.0001), and

Total Remarks and Non-Productive Remarks

(r = 0.900,

r2 = 81.00, P=0.0001).
There were high positive linear correlations between
2
Seconds and Productive Remarks (r = 0.875, r = 76.46,
P=0.0001), and between Trips and Total Remarks (r = 0.874,
2
r = 71.74, P=0.0001).
High positive linear correlations
also existed between Seconds and Non-Productive Remarks
(r = 0.845, r 2 = 71.40, P=0.0001);
Remarks

Trips and Productive

(r = 0.831, r 2 = 69.06, P=0.0001); and Seconds

and Trips (r = 0.756, r 2 = 59.16, P=0.0003).

There was

also a high positive linear correlation between Trips
2
and Non-Productive Remarks (r = 0.741, r = 5 4 . 9 1 ,

Table 4.17

Correlation Matrix of Selected Pairs of Dependent
Variables on the Posttest for Control Groups**

Seconds
Seconds
Trips
Total Remarks
Productive Remarks
Non-Productive Remarks
Percent Productive Remarks

1.00

Total
Trips Remarks

Prod.
Remarks

Non-Prod.
Remarks

Percent
Prod. Remarks

0.756

0.917

0.875

0.845

1.00

0.847

0.831

0.741

-0.528
*
NS

1.00

0.970

0.900

-0.540

1.00

0.766

**

1.00

**
1.00

*

NS = not significant.
Pairs not included are: Percent Productive Remarks/Non-Productive Remarks;
Percent Productive Remarks/Productive Remarks.
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P=0.0004),

and

Productive Remarks and Non-Productive

Remarks (r = 0.766, r2 = 58.68, P=0.002).
There was a negative linear correlation between
Total Remarks and Percent of Productive Remarks.
This
2
correlation was moderate (r = 0.540, r ■ 29.16, P=0.021).
A negative linear correlation was revealed on the
posttest for the control groups.

This negative moderate

correlation was between Seconds and Percent of Productive
Remarks (r = 0.528, r2 = 27.88, P=0.0242).
The very high correlation between Total Remarks and
Productive Remarks for the control groups on the posttest
was similar to the relationship of these two variables
on the pretest for all groups combined.

The same very

high correlation appeared in the data for the posttest
for the experimental groups.
The relationship between Seconds and Total Remarks
was very high for the control groups.

This was the only

instance of a very high correlation existing between these
two variables.

This may have been the result of the

influence of the fourth grade control groups who had the
highest reported means for both variables.
The very high correlation between Total Remarks and
Non-Productive Remarks for control groups on the posttest
may also be due to the influence of the fourth grade
control groups.

The reported means for the fourth grade

81

control groups for Total Remarks and Non-Productive
Remarks were the highest reported on either test.
Disregarding the possible influence of the fourth
grade control groups, it seems that for the control groups
there was a trend.

As Total Remarks increased, the number

of Productive Remarks increased, and the number of NonProductive Remarks increased.

The relationship between

Total Remarks and Non-Productive Remarks was very high.
The correlation between Seconds and Productive Re 
marks was high, as was the relationship between Seconds
and Non-Productive Remarks.

It seems that when control

groups required a longer time to accomplish the task,
more remarks were made.

Another interpretation could be

that when these groups talked more, the time to accomplish
the task was longer.

No cause-effect relationship can

be established at this time.
The high correlation for control groups on the post
test between Seconds and Trips, like that same correla
tion for all groups on the pretest, may have been the
result of the group waiting for the observer to return
with more information before continuing to work on the
task.

It may have been that when the task seemed more

difficult, requiring more time to complete, more obser
vations were needed.

The analyses of variance results

indicated that the second task (posttest) took longer
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to accomplish (Seconds) when the data for all groups
combined was examined.
Correlations Between Dependent Variables on Total Sample
(All Groups) Pretest
Examination of the

data

of the total sample (all

groups combined) revealed significant relationships b e 
tween the means of several pairs of variables

(Table 4.18).

The strength o£ these correlations ranged from very high
to low.
A very high positive linear correlation existed b e 
tween Total Remarks and Productive Remarks (P-0.0001).
The coefficient of correlation (r) was 0.986 and the
2
coefficient of determination (r ) was 97.22. A high
positive linear correlation existed between Seconds and
Trips (r = 0. 788, r2 = 62.09 , P=0.0001).
Moderate positive linear correlations were found
between Seconds and Productive Remarks (r = 0.688,
2
r <= 44.62 , P=0.0001), and between Seconds and Total
Remarks

r = 0.663, r2 = 43.96, P=0.0001).

Significant

correlations between Trips and Total Remarks (r = 0.600,
2
r = 36.00, P=0.0001), and between Trips and Productive
Remarks

(r = 0.589, r2 = 34.69, P=0.0002) were also

moderate linear relationships.
There was a low positive linear correlation between
two variables in the pretest means for the total sample.

Table 4.18

Correlation Matrix of Selected Pairs of Dependent
Variables on the PTetest for all Groups**

Non-Prod.
Percent
Remarks Prod; Remks

Seconds

Trips

Total
Remarks

Prod.
Remarks

1.00

0.788

0.663

0.688

NS

1.00

0.600

0.589

NS

NS

1.00

0.986

0.346

NS

*
Seconds

*
NS

*
Trips
Total Remarks

*
Productive Remarks
Non-Productive Remarks
Percent Productive Remarks

1.00

*

NS

**

1.00

**

*

1.00

*

NS = not significant.
Pairs not included are: Percent Productive Remarks/Non-Productive Remarks;
Percent Productive Remarks/Productive Remarks.
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This relationship was between Total Remarks and NonProductive Remarks

(r ■ 0.346, r^ = 11.97, P=0.0386).

It seems that on the pretest for all groups com
bined that as Total Remarks increased, the number of
Productive Remarks also increased.
very high.

This correlation was

While Total Remarks increased, the number of

Non-Productive Remarks decreased, but this correlation
was low.
The correlation between time to accomplish the task
(Seconds) and remarks that would help a group to accom
plish the task (Productive Remarks)

was

moderate.

The

correlation between Seconds and Total Remarks was also
moderate.
Generally, this indicated a trend.

As the time to

accomplish a task increased, the total number of remarks
increased, the number of remarks that would help a group
accomplish the task

increased, and the number of remarks

that would not help a group to accomplish the task de
creased.

No cause-effect relationship can be determined

from these correlations, however.
Groups which required more time to accomplish the
task also required more observations of the Form they
were trying to replicate.

This high correlation may

have been the result of the group waiting for the ob
server to return to the group with more information before
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continuing to work on the task.

It is also possible

that when the task was easy, taking less time to complete,
fewer trips to

gather

information were necessary.

No cause-effect relationship can be established from
the significant correlations.

However, there are some

general remarks that can be made regarding the correla
tion between certain pairs of variables.
For instance, the consistency and strength of the
relationship between Seconds and Trips may indicate that
those groups that found the task less difficult needed
fewer trips to gather information.

It is also possible

that groups that found the task more difficult required
more trips to gather information.

In either case, there

was a high positive linear correlation between these two
variables on the pretest for all groups combined, and on
the posttest for both the experimental and control
groups.
The correlation between Seconds and Total Remarks
(which was moderate on the pretest for all groups com
bined, very high on the posttest for the control groups,
and high on the posttest for the experimental groups)
indicated that either the more talkative groups took
longer to accomplish the task or that the groups that
made fewer remarks were able to accomplish the task in
less time.
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The relationship between Trips and Non-Productive
Remarks was high on the posttest for both the control
groups and the experimental groups.

Perhaps groups that

were less sure of themselves made more trips to gather
information and also made more Non-Productive Remarks.
Conversely, it may be that the more confident groups
required fewer trips to gather information and also made
fewer Non-Productive Remarks.
The relationship between Seconds and Productive Re
marks may indicate that groups that took longer to a c 
complish the task responded by making more Productive
Remarks, even when the task seemed more difficult.
also raises this question:

It

Must communication of a

productive nature be sacrificed in order to get a task
done quickly?
Although correlations provide some answers, they
create more questions.

For example, there was a moderate

negative correlation between Seconds and Percent of
Productive Remarks on the posttest for the control
groups.

This could indicate that when the percent of

Productive Remarks increased, the time to accomplish the
task decreased.

Is it possible that when the Percent of

Productive Remarks increases the time to accomplish the
task will decrease?

Can it be that when the task seems
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more difficult, as measured by time required to complete
the task, the Percent of Productive Remarks decreases due
to frustration within the group?
Other questions arise from the relationship between
Trips and Total Remarks.

This correlation was moderate

on the pretest for all groups combined and high on the
posttest for both the experimental groups and the control
groups.

A certain amount of communication is necessary

for group task accomplishment.

In this particular task

it was necessary to make observations
information.

(Trips) to gather

Is it possible that some groups are simply

more active, physically and verbally, than other groups?
Is there a point of diminishing returns for communica
tion?
The most striking find among all significant corre
lations was that of the positive linear correlation
between Total Remarks and Productive Remarks.

These cor

relations were very high and dependable in the pretest
and the posttests for experimental and control groups
(Table 4.19).

The analysis of variance indicated sig

nificant mean differences on these two variables between
pretest and posttest for both fourth grade groups and
the fifth grade experimental group.

In each instance

the means were higher on the posttest.
It is interesting that the three negative correla-
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Table 4.19

Correlation Coefficients for Paired
Dependent Variables with P^. 05

Paired Variables*

Corre. Coef.

r2

Pretest, All Groups
Seconds-Trips
Seconds-Total Remarks
Seconds-Productive Remarks
Trips-Total Remarks
Trips-Productive Remarks
Total Remarks-Productive Remarks
Total Remarks-Non-Productive Remarks

0.788
0.663
0.688
0.600
0.589
0.986
0.346

62.09
43.96
44.62
36.00
34.69
97.22
11.97

Posttest, C Groups
Seconds-Trips
Seconds-Total Remarks
Seconds-Productive Remarks
Seconds-Non-Productive Remarks
Seconds-Percent Productive Remarks
Trips-Total Remarks
Trips-Productive Remarks
Trips-Non-Productive Remarks
Total Remarks-Productive Remarks
Total Remarks-Non-Productive Remarks
Productive Remarks-Non-Prod. Remarks
Percent Prod. Remarks-Total Remarks

0.756
0.917
0.875
0.845
-0.528
0. 847
0.831
0.741
0.970
0.900
0.766
-0.540

57.16
84.09
76.56
71.40
27.88
71.74
69.06
54.91
94.09
81.00
58.68
29.16

Posttest, E Groups
Seconds-Trips
Seconds-Total Remarks
Seconds-Productive Remarks
Seconds-Non-Productive Remarks
Trips-Total Remarks
Trips-Productive Remarks
Trips-Non-Productive Remarks
Trips-Percent Productive Remarks
Total Remarks-Productive Remarks
Total Remarks-Non-Productive Remarks

0.734
0.874
0.828
0.606
0. 733
0.593
0.828
-0.591
0.970
0.618

53. 88
76.39
68.56
36.72
53.73
35.17
68.56
34.93
94.09
38.19

*Not including:
Percent Productive Remarks/
Non-Productive Remarks; Percent Productive
Remarks/Productive Remarks.
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tions appeared in the posttest situations and involved
the variable, Percent of Productive Remarks.

Two of

these appeared in the data for the posttest of the con
trol groups.

A moderate negative linear relationship

was found between Seconds and Percent of Productive R e 
marks and a low linear relationship was found between
Total Remarks and Percent of Productive Remarks.

The

third negative linear correlation appeared in the data
for the posttest of the experimental groups.

Here the

correlation was between the means for Trips and Percent
of Productive Remarks.
Seven of the same paired variables showed some degree
of positive linear correlation on each of the tests.
Only one pair, Total Remarks and Productive Remarks, was
consistently very high for all three tests.

The pair,

Seconds and Trips, was consistently high for all three
tests.
The relationships between Seconds and Productive
Remarks, Trips and Total Remarks, and Trips and NonProductive Remarks, were high on posttests for the e x 
perimental groups as well as the control groups.
Summary
As a result of this study the differences in group
task accomplishment were identified and interpreted as
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a pattern of behavior

that leads to effective group task

accomplishment.
Although there were no differences between the groups
by grade on the pretest, differences emerged when specific
contrasts were made.

Some differences were seen between

grades relative to time required to accomplish the task.
The fourth grade g r o u p s , both the experimental and the
control groups, took a longer time to complete the second
task (posttest).

This difference was significant.

There

was no such difference for either of the fifth grade
groups, experimental or control.
Specific contrasts for the fifth grade groups indi
cated that there was a significant difference in Produc
tive Remarks on the posttest for all fifth grade experi
mental groups as compared to all fifth grade control
groups where no significant differences appeared.

This

was true for the posttest means when contrasted for all
fifth grade experimental groups and all fifth grade
control groups combined.
While participation in a group discussion generated
by questions adapted from creative problem solving
techniques did not significantly decrease or increase
the time required by fifth grade groups to accomplish
the task, it appears that such participation increased
communication within such groups (Total Remarks).

The
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number of Productive Remarks also increased significantly.
This increase was not sufficient to make a significant
difference in Percent of Productive Remarks.
significant changes appeared.

No other

This was not true for the

fourth grade groups.
Fourth grade groups who participated in the dis
cussion required significantly more time (Seconds) to
accomplish the task and had a significant increase in
Total Remarks and Productive Remarks.

This was true

also for those fourth grade groups who did not partici
pate in the discussion.

The distinction between the

experimental groups and the control groups from the
fourth grade was that the control groups made signifi
cantly more Non-Productive Remarks on the posttest.
For neither of these groups was the increase in Produc
tive Remarks sufficient to make a significant difference
in Percent of Productive Remarks.
A very high positive linear correlation was found
between the total number of remarks and productive re 
marks for all three times, pretest for all groups,
posttest for control groups, and posttest for experi
mental groups.

A moderate correlation existed between

time required to complete the task and the number of
trips the children made to observe the Form they were
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trying to replicate.

This correlation was consistent

for all three times.
On the posttest for the control groups the relation
ship between Total Remarks and Non-Productive Remarks
was very high.

This relationship was moderate for the

experimental groups on the posttest.

CHAPTER V
SUMMARY, CONCLUSIONS AND IMPLICATIONS
This study sought to identify and describe certain
behaviors of small groups of fourth and fifth grade
children as they worked in a task accomplishment situa
tion.

Thirty-six small groups from three schools in

Baton Rouge, Louisiana participated in the study.
Each group worked on two construction-type tasks,
one task for pretest and one task for posttest.

The

task was to construct a replica of an abstract form made
of small plastic pieces by the experimenter.

One-half

of the groups served as experimental groups and partici
pated in a group discussion generated by questions
adapted from creative problem solving techniques.

The

discussion was held between tasks (pretest/posttest).
Audio tapes were made of the children’s conversation
as they worked on the tasks.

When the tapes were tran

scribed, trained evaluators classified all remarks into
one of two categories:
tive Remarks.

Productive Remarks or Non-Produc

These two categories, the Total Clumber

of) Remarks, and the computed Percent of Productive
Remarks, provided data for four variables.

The time

required by the group to accomplish the task, and the
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number of times the group found it necessary to leave
the group to observe the Form they were trying to repli
cate, provided data for the other two variables

(Seconds

and Trips).
Analyses of variance examined the means of these
six dependent variables as classified by school, grade,
treatment, and time (the independent variables) and
their various interactions.

The Pearson product-moment

correlation examined the data for significant correla
tions between certain pairs of the variables.

The level

of significance was 0.05.
The major findings of this study will be presented
in the next section.

This will be followed by a presen

tation of conclusions drawn from the major findings.
The last section will offer some implications for edu
cation and further research.
Major Findings of the Study
1.

There weTe no significant differences in task

accomplishment between small groups of children in the
fourth and fifth grades when neither group had partici
pated in a group discussion generated by questions
adapted from creative problem solving techniques.
2.

While there were no significant differences

between small groups of fourth graders who had partici-
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pated in a group discussion generated by questions
adapted from creative problem solving and those who had
not, significant differences appeared within these groups.
a.

Small groups of fourth graders who had partici
pated in a discussion generated by questions
adapted from creative problem solving tech
niques made significantly more remarks and
significantly more productive remarks after this
discussion than they did before participation
in the discussion.

They also took longer to

accomplish the task than they did prior to
participation in the discussion.

This differ

ence was also significant.
b.

Small groups of fourth graders who had not
participated in a group discussion generated
by questions adapted from creative problem
solving techniques also made significantly more
productive remarks and significantly more re
marks than they did the first time they worked
on a task.

However, they also made more n o n 

productive remarks the second time they worked
on a task.

The time to accomplish the task the

second time was also significantly longer.
c.

Although small groups of fourth graders who
had participated in a group discussion generated
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by questions from creative problem solving
techniques took longer to accomplish the
second task, this was also true for those small
fourth grade groups who had not participated
in such a discussion.

The differences between

these groups in time to accomplish the task
were not significant.
3.

Small groups of fifth graders who had partici

pated in a group discussion generated by questions
adapted from creative problem solving techniques made
significantly more productive remarks than small groups
of fifth graders who had not participated in such a dis
cussion.
Small groups of fifth graders who had participated
in a group discussion generated by questions adapted
from creative problem solving techniques made signifi
cantly more remarks than they did before participation
in the discussion.
4.

There was a very high positive correlation b e 

tween the number of communications and the number of
productive communications made by small groups of chil
dren in a task situation.

C* * 0.970, posttest, experi

mental groups; r «= 0.970, posttest, control groups;
r = 0.986, pretest, all groups.
5.

There was a significant positive correlation

between time required to accomplish a task and the number
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of communications made in small groups of children in a
task situation.

The strength of this correlation was

lower for those groups which had participated in a group
discussion generated by questions adapted from creative
problem solving techniques

(r * 0.874, experimental

groups posttest; r = 0.917, control groups posttest;
r * 0.663, all groups pretest).
6.

There was a significant positive correlation

between the number of communications and the number of
non-productive communications made by small groups of
children in a task situation.

The correlation was lower

for those groups which had participated in a group dis
cussion generated by questions adapted from creative
problem solving techniques

(r » 0.618, experimental

groups posttest; r s 0.900, control groups posttest;
r » 0.346, all groups pretest.).
7.

There was a significant positive correlation

between time required to accomplish a task and the number
of productive remarks made in small groups of children
in a task situation.

This correlation was high for groups

who had participated in a group discussion generated by
questions adapted from creative problem solving tech
niques as well as for groups which had not.

(r = 0.828,

experimental groups posttest; r = 0.875, control groups
posttest; r - 0.688, all groups pretest).
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8.

There was a significant positive correlation

between time required to accomplish a task and the number
of non-productive remarks made in small groups of chil
dren in a task situation.

This correlation was lower in

those groups which had participated in a group discussion
generated by questions adapted from creative problem
solving techniques.

(r = 0.606, experimental groups

posttest; r = 0.845, control groups posttest).
9.

There was a significant negative correlation between

time required to accomplish a task and the percentage of
productive remarks in small groups of children which had
not participated in a group discussion generated by
questions adapted from creative problem solving tech
niques.
10.

This correlation was moderate (r = -0.528).
There was a significant negative correlation b e 

tween the number of communications and the percentage of
productive remarks made in small groups of children who
had not participated in a group discussion generated by
questions adapted from creative problem solving tech
niques.

This correlation was low (r = -0.S40).
Conclusions

To the extent that the sample of children used in
this study are representative of fourth and fifth grade
children across the country, the following conclusions
appear warranted:
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1.

A group discussion generated by questions adapted

from creative problem solving techniques is an effective
way to increase the number of communications in a small
group of children in a task situation.

The number of

communications that are productive will increase in groups
that have participated in such a discussion.
2.

Small groups of fourth grade children who have

not participated in a group discussion generated by
questions adapted from creative problem solving tech
niques will differ from those small groups of fourth
grade children who have, in that they will make more non
productive remarks in a group task situation.
3.

There is a very high correlation between the

number of communications and productive remarks and b e 
tween the time required to accomplish a task and the
number of productive remarks a small group of children
will make in a task situation.

Differences will arise

when the group has participated in a group discussion
generated by questions adapted from creative problem
solving techniques.

These differences arise in the cor

relations between time required to accomplish the task
and number of communications, between time required to
accomplish the task and the number of non-productive r e 
marks , and between the number of communications and the
number of non-productive remarks.

The correlations b e 
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tween these pairs of variables will be lower for the groups
that participate in the group discussion.
4.

In groups which have not participated in a group

discussion generated by questions adapted from creative
problem solving techniques there will be negative correla
tions between time required to accomplish a task and the
percentage of productive remarks and between the number
of communications and the percentage of productive re
marks .
Educational Implications
The findings of this study suggest several implica
tions for the field of education.

The following impli

cations will be of interest to those educators who believe
that ". . . a fundamental purpose of the educational
process is to help each individual acquire the skills to
communicate effectively with others" (Lembo, 1972).
Effective group communication skills can be fostered
and developed through the use of a group discussion
generated by questions adapted from creative problem
solving techniques.

Groups that participate in such a

discussion will increase the number of productive com
munications, even if the task seems more difficult.
increase in productive communication is important to
group success.

As McGrath and Altman C1966) state,

An
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"Successfully performing groups ... exhibit fewer dis
agreements, less hostility and more support among members
than ... less successful groups."
In this study, the use of a group discussion gen
erated by questions adapted from creative problem solving
techniques did not alter the percentage of productive
remarks to a statistically significant degree.

However,

the data presented evidence that as the time required to
accomplish the task increased, the percentage of produc
tive remarks decreased.

While no cause-effect relation

ship could be established, and this correlation was not
significant, this phenomenon might bear further investi
gation.

Although this study utilized only one brief

group discussion for treatment, an examination of the
data indicates that the percentage of productive remarks
dropped approximately eight percentage points for those
groups who did not participate in the discussion.

The

drop was half that for those groups that participated in
the group discussion.
If the use of a group discussion generated by ques
tions adapted from creative problem solving techniques
were extended, the results might be beneficial.

It would

be interesting to see if the number of productive communi
cations increases to such a degree that the percentage of
productive remarks also increases.

If the percentage of
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productive remarks is an index to group cohesiveness and
a degree of cohesiveness is necessary for productive
effort CBany and Johnson, 1964) then an increase in p e r 
centage of productive remarks will result in more effec
tive groups.

Bany and Johnson further state that "When

groups are cooperative rather than competitive, more
ideas are verbalized, and members are more attentive to
one another and more acceptant of and affected by one
another."
Recommendations
It is hoped that this study will encourage resear
chers in the new field of investigation of small groups
within the elementary classrooms.

Although the concept

is valid, the number of studies in this area is small
and needs to be developed.
The following recommendations are offered for further
research in the area of small groups of children in task
accomplishment situations:
1.

Efforts should be made to determine the validity

of the category system.
2.

Studies should be made to develop norms by using

more small groups.
3.

Investigations should be made to determine p o s 

sible differences in small groups due to other personal
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variables

Csex, race, age, socio-economic background,

cultural differences, self-concepts).
4.

Research is needed to determine possible dif

ferences resulting from changing the task from the simple
construction-type task used in this study to a more complex
problem-solving situation.
5.

Efforts should be made to study the relationships

of the size of the group to the task or activity to be
accomplished.
6.

Studies should be conducted on the effect of

various methods of teaching small group skills on task
accomplishment.
7.

Investigations should be made to determine the

relationship of the classroom climate to the effectiveness
of small groups of children in a task situation.
8.

Research is needed to determine the possible

effects of teacher personality on children’s behavior in
small groups.
9.

Research should be implemented to investigate

leadership roles within small groups of children in a
task situation, or to investigate the organizational p a t 
terns of such groups.
10.

Studies should be made to determine if problem

solving and task activities used in research on adults
are applicable to small groups of children.
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Teacher educators could design their pre-service and
in-service programs to include findings from research such
as this study may provide.
Classroom teachers, the practitioners of the art and
science of teaching, need to develop an awareness and
working knowledge of how small groups of children can work
together effectively.

Teachers often are not interested

in theory, but are receptive to practical research that
they can implement.

This study has a practicality for

elementary teachers who use small groups within the class
room.
Finally, this study may have significance for the
children in our elementary schools.

The acquisition of

a skill which can be used now, in the present, as well
as the future will be satisfying, enriching and useful
to them.

Teachers often do not know what lies ahead for

their pupils, but there surely will be a lifetime of
small group participation.

Preparation for this through

the teaching and practice of small group skills can be
a great gift to the children.
As more information about small groups is gathered,
as teacher educators and classroom teachers use this in
formation, the children will be the ultimate benefactors.
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Table A.I.

Analysis of Variance for Dependent Variable, Seconds

Source

df

School

2

58367.25

29183.62

0.30

Grade

1

178105.14

178105.14

1.80

Treatment

1

70.14

70.14

0.00

Grade-Treatment

1

56056.68

56056.68

0.57

30

2963394.42

9877.95

Time

1

1878245.14

1878245.14

18.22

Grade-Time

1

102227.35

102227.35

0.99

Treatment-Time

1

224.01

224.01

0.00

Grade-Treatment-Time

1

2580.01

2580.01

0.03

32

3298268.11

103070.88

4 vs. 5 Pretest

1

5232.11

5232.11

0.05

E vs. C Posttest

1

272.25

272.25

0.00

4E vs. 4C Posttest

1

6612.50

6612.50

0.07

5E vs. 5C Posttest

1

10952.00

10952.00

0.11

4E Pretest vs. 4E Posttest

1

770868.06

770868.06

7.63

*

4C Pretest vs. 4C Posttest

1

659717.56

659717.56

6.53

*

5E Pretest vs. 5E Posttest

1

257522.72

257522.72

2.55

5C Pretest vs. 5C Posttest

1

295168.06

2.92

error a

error b

SS

MS

F value

P

*

Specific Contrasts:

indicates P<.05.
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*

295168.06

Table A.2.

Analysis of Variance for Dependent Variable, Trips

Source

df

School

2

66.69

33.35

0.18

Grade

1

23.35

23.35

0.13

Treatment

1

11.68

11.68

0.06

Grade-Treatment

1

642.01

642.01

3.55

30

5430.41

181.01

Time

1

595.13

595.13

6.13

Grade-Time

1

28.13

28.13

0.29

Treatment-Time

1

19.01

19.01

0.20

Grade-Treatment-Time

1

165.01

165.01

1.70

32

3104.22

97.01

4 vs. 5 Pretest

1

0.11

0.11

0.00

E vs. C Posttest

1

30.25

30.25

0.22

4E vs. 4C Posttest

1

102.72

102.72

0.75

5E vs. 5C Posttest

1

5.56

5.56

0.04

4E Pretest vs. 4E Posttest

1

364.50

364.50

2.65

4C Pretest vs. 4C Posttest

1

112.50

112.50

0.82

5E Pretest vs. 5E Posttest

1

0.89

0.89

0.01

5C Pretest vs. 5C Posttest

1

329.39

329.39

2.39

error a

error b

SS

MS

F value

Specific Contrasts:

*

indicates P^. 05.

P

*

Table A.3.

Analysis of Variance for Dependent Variable, Total Remarks

Source

df

SS

MS

F value

P

School

2

1336.44

688.72

0.08

Grade

1

10011.13

10011.13

1.21

Treatment

1

3213.35

3213.35

0.39

Grade-Treatment

1

8213.35

8213.35

0.99

30

247994.56

Time

1

141246.13

8266.49
141246.13

25.84

Grade-Time

1

5253.13

5253.13

0.96

Treatment-Time

X •

2977.35

2977.35

0.54

Grade-Treatment-Time

1

465.13

465.13

0.09

32

174904.78

5465.77

4 vs. 5 Pretest

1

380.25

380.25

0.06

E vs. C Posttest

1

6188.44

6188.44

0.91

4E vs. 4C Posttest

1

0.22

0.22

0.00

5E vs. 5C Posttest

1

12482.00

12482.00

1.83

4E Pretest vs. 4E Posttest

1

57913.38

57913.39

8.49

*

4C Pretest vs. 4C Posttest

1

43120.06

43120.06

6.32

*

5E Pretest vs. 5E Posttest

1

36001.39

36001.39

5.28

*

SC Pretest vs. 5C Posttest
*
indicates P<.05.

1

12906.89

12906.89

1.89

error a

error b

*

Specific Contrasts:
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Table A.4.

Analysis of Variance for Dependent Variable, Productive Remarks

Source

df

School

2

1421.26

710.63

0.14

Grade

1

9191.42

9191.42

1.87

Treatment

1

6393.92

6393.92

1.30

Grade-Treatment

1

10117.53

10117.53

2.06

30

147191.58

4906.39

Time

1

80100.03

80100.03

27.01

Grade-Time

1

3355.17

3355.17

1.13

Treatment-Time

1

5142.67

5142.67

1.73

Grade-Treatment-Time

1

498.75

498.75

0.17

32

94914.00

2966.06

4 vs. 5 Pretest

1

720.03

720.03

0.18

E vs. C Posttest

1

11502.56

11502.56

2.95

4E vs. 4C Posttest

1

206.72

206.72

0.05

5E vs. 5C Posttest

1

18850.35

18850.35

4.83

*

4E Pretest vs. 4E Posttest

1

38088.00

38088.00

9.75

*

4C Pretest vs. 4C Posttest

1

21252.35

21252.35

5.44

*

5E Pretest vs. 5E Posttest

1

25462.72

25462.72

6.52

*

SC Pretest vs. 5C Posttest

1

4293.56

4293.56

1.10

error a

error b

SS

MS

F value

P

*

Specific Contrasts:

indicates P<.05.
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*

Table A. 5. Analysis of Variance for Dependent Variable, Non-Productive Remarks
Source

df

School

SS

MS

2

75.84

37.92

0.04

Grade

1

11.68

11.68

0.01

Treatment

1.

485.68

485.68

0.51

Grade-Treatment

1

125.35

125.35

0.13

30

28525.10

950.84

Time

1

8493.39

8493.39

13.18

Grade-Time

1

193.39

193.39

0.30

Treatment-Time

1

256.89

256.89

0.40

Grade-Treatment-Time

1

3.56

3.56

0.01

32

20613.78

644.18

4 vs. 5 Pretest

1

55.01

55.01

0.07

E vs. C Posttest

1

724.51

724.51

0.91

4E vs. 4C Posttest

1

156.06

156.06

0.20

SE vs. 5C Posttest

1

654.01

654.01

0.83

4E Pretest vs. 4E Posttest

1

2112.50

2112.50

2.67

4C Pretest vs. 4C Posttest

1

3612.50

3612.50

4.56

5E Pretest vs. 5E Posttest

1

910.22

910.22

1.15

5C Pretest vs. 5C Posttest

1

2312.00

error a

error b

F value

P

*

Specific Contrasts

indicates P<.05.

2.92
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*

2312.00

*

Table A.6.

Analysis of Variance for Dependent Variable Percent of Productive Remarks

Source

df

SS

MS

F value

School

2

279.89

139.95

0.84

Grade

1

96.49

96.49

0.58

Treatment

1

134.54

134.54

0.81

Grade-Treatment

1

240.59

240.59

1.44

30

5003.83

166.79

Time

1

682.58

682.58

9.79

Grade-Time

1

35.00

35.00

0.50

Treatment-Time

1

62.36

62.36

0.89

Grade-Treatment-Time

1

0.00

0.00

0.00

32

2232.19

69.76

4 vs. 5 Pretest

1

123.86

123.86

1.06

E vs. C Posttest

1

190.05

190.05

1.63

4E vs. 4C Posttest

1

3.96

3.96

0.03

5E vs. 5C Posttest

1

306.49

306.49

2.63

4E Pretest vs. 4E Posttest

1

145.83

145.83

1.25

4C Pretest vs. 4C Posttest

1

398.66

398.66

3.42

5E Pretest vs. 5E Posttest

1

37.86

37.86

0.32

5C Pretest vs. 5C Posttest

1

197.59

197.59

1.69

error a

error b

P

*

Specific Contrasts:

indicates P<.05.
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*

Table A. 7.

Mean, Standard Deviation, Standard ErroT of Mean
for Dependent Variables by School

Variable

N

Mean

Std. Dev.

Std. Error of Mean

Seconds

24

377.17

234.02

47.77

Trips

24

21.00

12.22

2.49

Total Remarks

24

96.04

85.73

17.50

Productive Remarks

24

80.46

60.66

12.38

Non-Productive Remarks

24

15.65

33.00

6.73

Percent Productive Remarks

24

88.81

11.78

2.41

Seconds

24

446.54

489.52

99.93

Trips

24

18.96

11.37

2.32

Total Remarks

24

106.54

108.49

22.15

Productive Remarks

24

90.88

81.06

16.55

Non-Productive Remarks

24

15.67

31.59

6.45

Percent Productive Remarks

24

91.77

9.82

2.00

Seconds

24

405.67

272.50

55.63

Trips

24

21.00

12.54

2.56

Total Remarks

24

102.21

81.97

16.73

Productive Remarks

24

88.40

72.58

14.82

Non-Productive Remarks

24

13.48

21.57

4.40

Percent Productive Remarks

24

86.99

11.57

2.36

School A

School B

School S
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Table A. 8. Mean, Standard Deviation, Standard Error
of Mean for Dependent Variables by Grade

Variable

N

Mean

Seconds

36

459.53

420.84

70.14

Trips

36

20.89

11.49

1.92

Total Remarks

36

113.39

96.94

16.16

Productive Remarks

36

97.88

75.41

12.57

Non-Productive Remarks

36

15.33

28.11

4.69

Percent Productive Remarks

36

90.35

10.22

1.70

Seconds

36

360.06

248.46

41.41

Trips

36

19.75

12.47

2.08

Total Remarks

36

89.81

85.64

14.27

Productive Remarks

36

75.28

65.49

10.91

Non-Productive Remarks

36

14.53

29.82

4.97

Percent Productive Remarks

36

88.03

11.97

2.00

Std. Dev.

Std. Error of Mean

Grade 4

Grade 5
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Table A.9. Mean, Standard Deviation, Standard Error
of Mean for Dependent Variables by Treatment
Variable

N

Mean

Std. Dev.

Seconds

36

408.81

369.77

61.68

Trips

36

20.72

12.96

2.16

Total Remarks

36

94.92

97.49

16.25

Productive Remarks

36

77.15

67.48

11.25

Non-Productive Remarks

36

17.53

35.87

5.98

Percent Productive Remarks

36

87.82

12.61

2.10

Seconds

36

410.78

327.42

54.57

Trips

36

19.92

10.95

1.82

Total Remarks

36

108.28

86.15

14.36

Productive Remarks

36

96.00

74.17

12.36

Non-Productive Remarks

36

12.33

19.48

3.25

Percent Productive Remarks

36

90.55

9.36

1.56

Std. Error of Mean

Treatment - Control

Treatment - Experimental

Table A . 10. Mean, Standard Deviation, Standard Error of
Mean for Dependent Variables by Grade-Treatment
Variable

Std. Error of Mean

Mean

Std. Dev.

Grade 4 Treatment C
Seconds
Trips
Total Remarks
Productive Remarks
Non-Productive Remarks
Percent Productive Remarks

18
18
18
18
18
18

486.44
24.28
117.39
100.31
16.61
90.81

447.14
11.76
103.97
74.92
34.90
10.48

105.39
2.77
24.51
17.66
8.23
2.47

Grade 4 Treatment E
Seconds
Trips
Total Remarks
Productive Remarks
Non-Productive Remarks
Percent Productive Remarks

18
18
18
18
18
18

432.61
17.50
109.39
95.44
14.06
89.88

403.94
10.45
92.21
77.99
20.13
10.24

95.21
2.46
21.73
18.38
4.75
2.41

Grade 5 Treatment C
Seconds
Trips
Total Remarks
Productive Remarks
Non-Productive Remarks
Percent Productive Remarks

18
18
18
18
18
18

331.17
17.17
72.44
S4.00
18.44
84.84

262.29
13.45
87.67
51.25
37.80
14.09

61.82
3.17
20.66
12.08
8.91
3.32

Grade 5 Treatment E
Seconds
Trips
Total Remarks
Productive Remarks
Non-Productive Remarks
Percent Productive Remarks

18
18
18
18
18
18

388.94
22.33
107.17
96.56
10.61
91.23

237.76
11.18
82.31
72.41
19.22
8.64

56.04
2.63
19.40
17.07
4.53
2.04
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N

Table A. 11. Mean, Standard Deviation, Standard Error
of Mean for Dependent Variables by Time

N

Mean

Std. Dev.

Std. Error of Mean

Seconds

36

248.28

120.41

20.07

Trips

36

17.44

9.88

1.65

Total Remarks

36

57.31

37.36

6.23

Productive Remarks

36

53.22

35.68

5.95

Non-Productive Remarks

36

4.07

6.30

1.05

Percent Productive Remarks

36

92.27

8.46

1.41

Seconds

36

571.31

419.24

69.87

Trips

36

23.20

13.18

2.20

Total Remarks

36

145.89

107.64

17.94

Productive Remarks

36

119.93

81.71

13.62

Non-Productive Remarks

36

25.79

37.38

6.23

Percent Productive Remarks

36

86.11

12.63

2.10

Variable
Time 1

Time 2

Table A. 12

Variable

Mean, Standard Deviation, Standard Error
of Mean for Dependent Variables by Grade-Time
Mean

Std. Dev.

Std. Error of Mean

Grade 4 Time 1
Seconds
Trips
Total Remarks
Productive Remarks
Non-Productive Remarks
Percent Productive Remarks

18
18
18
18
18
18

260.33
17.39
60.56
57.70
2.83
94.12

138.37
9.85
32.12
31.69
4.14
7.42

32.61
2.32
7.57
7.47
0.98
1.75

Grade 4 Time 2
Seconds
Trips
Total Remarks
Productive Remarks
Non-Productive Remarks
Percent Productive Remarks

18
18
18
18
18
18

658.72
24.39
166.22
138.06
27.83
86.57

511.34
12.20
111.38
85.35
35.76
11.39

120.52
2.88
26.25
20.11
8.43
2.68

Grade 5 Time 1
Seconds
Trips
Total Remarks
Productive Remarks
Non-Productive Remarks
Percent Productive Remarks

18
18
18
18
18
18

236.22
17.50
54.06
48.75
5.31
90.41

101.97
10.18
42.66
39.67
7.84
9.21

24.03
2.40
10.06
9.35
1.85
2.17

Grade 5 Time 2
Seconds
Trips
Total Remarks
Productive Remarks
Non-Productive Remarks
Percent Productive Remarks

18
18
18
18
18
18

483.89
22.00
125.56
101.81
23.75
85.65

290.21
14.34
102.83
75.93
39.86
14.07

68.40
3.38
24.24
17.90
9.40
3.32
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Table A. 13 Mean, Standard Deviation, Standard Error
of Mean for Dependent Variables by Treatment-Time
Variable

N

Mean

Std. Dev.

Treatment C Time 1
Seconds
Trips
Total Remarks
Productive Remarks
Non-Productive Remarks
Percent Productive Remarks

18
18
18
18
18
18

249.06
17.33
57.06
52.25
4.78
91.83

134.75
11.36
36.08
33.01
7.81
8.84

31.76
2.68
8.50
7.78
1.84
2.08

Treatment C Time 2
Seconds
Trips
Total Remarks
Productive Remarks
Non-Productive Remarks
Percent Productive Remarks

18
18
18
18
18
18

568.56
24.11
132.78
102.06
30.28
83.81

457.49
13.88
123.40
83.50
47.36
14.66

107.83
3.27
29.09
19.68
11.16
3.46

Treatment E Time 1
Seconds
Trips
Total Remarks
Productive Remarks
Non-Productive Remarks
Percent Productive Remarks

18
18
18
18
18
18

247.50
17.56
57.56
54.19
3.36
92.70

108.13
8.47
39.65
39.10
4.45
8.29

25.49
2.00
9.35
9.22
1.04
1.95

Treatment E Time 2
Seconds
Trips
Total Remarks
Productive Remarks
Non-Productive Remarks
Percent Productive Remarks

18
18
18
18
18
18

574.06
22.28
159.00
137.81
21.31
88.41

390.59
12.77
90.89
78.08
24.31
10.10

92.06
3.01
21.42
18.40
5.73
2.38

Std. Error of Mean

Table A. 14 Mean, Standard Deviation, Standard Error of Mean foT
Dependent Variables by Grade-Treatment-Time in Control Groups
Std. Error of Mean

Variable

N

Mean

Std. Dev.

Grade 4 Treatment C Time 1
Seconds
Trips
Total Remarks
Productive Remarks
Non-Productive Remarks
Percent Productive Remarks

9
9
9
9
9
9

295.00
21.78
68.44
65.94
2.44
95.51

159.72
11.73
32.48
32.20
3.08
4.70

53.24
3.91
10.83
10.73
1.03
1.57

Grade 4 Treatment C Time 2
Seconds
Trips
Total Remarks
Production Remarks
Non-Productive Remarks
Percent Productive Remarks

9
9
9
9
9
9

677.89
26.78
166.33
134.67
30.78
86.10

562.93
11.91
128.59
90.75
46.12
12.70

187.64
3.97
42.85
30.25
15.37
4.23

Grade S Treatment C Time 1
Seconds
Trips
Total Remarks
Productive Remarks
Non-Productive Remarks
Percent Productive Remarks

9
9
9
9
9
9

203.11
12.89
45.67
38.56
7.11
88.15

91.25
9.60
37.67
29.26
10.39
10.65

30.42
3.20
12.56
9.75
3.46
3.55

Grade 5 Treatment C Time 2
Seconds
Trips
Total Remarks
Productive Remarks
Non-Productive Remarks
Percent Productive Remarks

9
9
9
9
9
9

459.22
21.44
99.22
69.44
29.78
81.52

317.76
15.85
115.32
64.73
51.37
16.85

105.92
5.28
38.44
21.58
17.12
5.62

Table A. 15

Mean, Standard Deviation, Standard Error of Mean for Dependent
Variables by Grade-Treatment-Time in Experimental Groups

Variable

N

Mean

Std. Dev.

Grade 4 Treatment E Time 1
Seconds
Trips
Total Remarks
Productive Remarks
Non-Productive Remarks
Percent Productive Remarks

9
9
9
9
9
9

225.67
13.00
52.67
49.44
3.22
92.73

111.68
5.02
31.58
30.72
5.16
9.52

37.22
1.67
10.53
10.24
1.72
3.17

Grade 4 Treatment E Time 2
Seconds
Trips
Total Remarks
Productive Remarks
Non-Productive Remarks
Percent Productive Remarks

9
9
9
9
9
9

639.56
22.00
166.11
141.44
24.89
87.04

487.75
12.71
99.16
84.97
23.90
10.68

162.58
4.24
33.05
28.32
7.97
3.56

Grade 5 Treatment E Time 1
Seconds
Trips
Total Remarks
Productive Remarks
Non-Productive Remarks
Percent Productive Remarks

9
9
9
9
9
9

269.33
22.11
62.44
58.94
3.50
92.67

106.30
8.96
47.85
47.48
3.91
7.44

35.43
2.99
15.95
15.83
1.30
2.48

Grade 5 Treatment E Time 2
Seconds
Trips
Total Remarks
Productive Remarks
Non-Productive Remarks
Percent Productive Remarks

9
9
9
9
9
9

508.56
22.56
151.89
134.17
17.72
89.77

276.83
13.60
87.22
75.54
25.60
9.93

92.28
4.53
29.07
25.18
8.53
3.31

Std. Error of Mean

Table A. 16 Mean, Standard Deviation, Standard Error of Mean
for the Dependent Variables Seconds and Trips

Source
School
A
B
S
Grade
4
5
Treatment
C
E
Grade-Treatmt.
4
C
4
E
5
C
S
E
Time
1
2
Grade-Time
4
1
4
2
5
1
5
2
Treatmt.-Time
C
1
C
2
E
1
E
2

N

Seconds

Std. Dev.

Std. Error
of Mean

Trips

Std. Dev.

Std. Error
of Mean

24
24
24

377.17
446.54
405.67

234.02
489.52
272.50

45.77
99.92
55.63

21.00
18.96
21.00

12.22
11.37
12.54

2.49
2.32
2.56

36
36

459.53
360.06

420.84
248.46

70.14
41.41

20.89
19.75

11.49
12.47

1.92
2.08

36
36

408.81
410.78

369.77
327.42

61.63
54.57

20.72
19.91

12.96
10.95

2.16
1.82

18
18
18
18

486.44
432.61
331.17
388.94

447.14
403.94
262.29
237.76

105.39
95.21
61.82
56.04

24.28
17.50
17.17
22.33

11.76
10.46
13.45
11.18

2.77
3.46
3.17
2.64

36
36

248.28
571.31

120.41
419.24

20.07
69.87

17.44
23.19

9.88
13.18

1.65
2.20

18
18
18
18

260.33
658.72
236.22
483.89

138.37
511.34
101.97
290.21

32.62
120.53
24.03
68.40

17.39
24.39
17.50
22.00

9.85
12.20
10.18
14.22

2.32
2.88
2.40
3.38

18
18
18
18

249.06
568.56
247.50
574.06

134.75
457.49
108.13
390.59

31.76
107.83
25.49
92.06

17.33
24.11
17.56
22.28

11.36
13.88
8.47
12.77

2.68
3.27
2.00
3.01

Table A.17 Mean, Standard Deviation, Standard Error of Mean for
the Dependent Variables Total Remarks and Productive Remarks

Source

Total
Remarks

24
24
24

96.04
106.54
102.21

85.73
108.49
81.97

36
36

113.39
89.81

36
36

Std. Error
of Mean

Std. Error
of Mean

Prod.
Remarks

Std. Dev.

17.50
22.15
16.73

80.46
90.88
88.40

60.66
81.06
72.58

12.38
16.55
14.82

96.94
85.64

16.16
14.27

97.88
75.28

75.41
65.49

12.57
10.91

94.92
108.28

97.49
86.15

16.26
14.27

77.15
96.00

67.48
74.17

11.25
12.36

18
18
18
18

117.39
109.39
72.44
107.17

103.97
92.21
87.67
82.32

24.51
21.74
20.66
19.40

100.31
95.44
54.00
96.56

74.92
77.99
51.25
72.41

17.66
18.38
12.08
17.07

36
36

57.31
145.89

37.36
107.64

6.23
17.94

53.22
119.93

35.68
81.71

5.99
13.62

18
18
18
18

60.56
166.22
54.06
125.56

32.12
111.38
42.66
102.83

7.57
26.25
10.06
24.24

57.70
138.06
48.75
101.81

31.69
85.35
39.67
75.93

7.47
20.12
9.35
17.90

18
18
18
18

57.06
132.78
57.56
159.00

36.08
123.40
39.65
90.89

8.50
29.09
9.35
21.42

52.25
102.06
54.19
137.81

33.01
83.50
39.10
78.08

7.78
19.68
9.22
18.40

Std. Dev.

'
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School
A
B
S
Grade
4
5
Treatment
C
E
Grade-Treatmt.
4
C
4
E
5
C
5
E
Time
1
2
Grade - Time
4
1
4
2
5
1
5
2
Treatmt.-Time
C
1
C
2
E
1
E
2

N

;
«

Table A.18 Mean, Standard Deviation, Standard Error of Mean for the Dependent
Variables Non-Productive Remarks and Percent of Productive Remarks

Source

88.81
91.77
86.99

11.78
9.82
11.57

2.41
2.00
2.36

4.69
4.97

90.35
88.03

10.22
11.97

1.70
2.00

35.87
19.48

5.98
3.25

87.82
90.55

12.61
9.36

2.10
1.56

16.61
14.06
18.44
10.61

34.90
20.14
37.80
19.22

8.23
4.75
8.91
4.53

90.81
89.88
84.84
91.23

10.48
10.24
14.09
8.64

2.47
2.41
3.32
2.04

36
36

4.07
25.79

6.30
37.38

1.05
6.23

92.27
86.11

8.46
12.36

1.41
2.11

18
18
18
18

2.83
27.83
5.31
23.75

4.14
35.76
7.84
39.86

0.98
8.43
1.85
9.40

94.12
86.57
90.41
85.65

7.42
11.39
9.21
14.07

1.75
2.69
2.17
3.32

18
18
18
18

4.78
30.28
3.36
21.31

7.81
47.36
4.45
24.31

1.84
11.16
1.05
5.73

91.83
83.10
92.70
88.41

8.84
14.67
8.29
10.10

2.08
3.46
1.95
2.38

N

Std. Dev.

24
24
24

15.65
15.67
13.48

33.00
31.59
21.57

6.74
6.45
4.40

36
36

15.33
14.53

28.11
29.82

36
36

17.53
12.33

18
18
18
18

Percent
Prod. Rinks.
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School
A
8
S
Grade
4
5
Treatment
C
E
Grade-Treat.
4C
4E
5C
5E
Time
1
2
Grade-Time
4
1
4
2
5
1
5
2
Treat.-Time
C
1
C
2
E
1
E
2

Std. Dev.

Std.
Error
of Mean

Std. Error
of Mean

Non-Prod.
Remarks

Table A.19

Source

Mean, Standard Deviation, Standard Error of Mean
for Seconds and Trips by Grade-Treatment-Time

N

Seconds

Std. Dev.

Std. Error
of Mean

Trips

Std. Dev.

Std. Error
of Mean

Grade-Trt.-Time
4

C

1

9

295.00

159.72

53.24

21.78

11.73

3.91

4

c

2

9

677.89

562.93

187.64

26.78

11.91

3.97

4

E

1

9

225.67

111.68

37.23

13.00

5.03

1.68

4

E

2

9

639.56

487.75

162.58

22.00

12.71

4.24

5

C

1

9

203.11

91.25

30.42

12.89

9.60

3.20

5

C

2

9

459.22

317.76

105.92

21.44

15.85

5.28

5

E

1

9

269.33

106.30

35.44

22.11

8.96

2.99

S

E

2

9

508.56

276.83

92.28

22.56

13.60

4.53
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Table A.20

Source

Mean, Standard Deviation, Standard Error of Mean for Total
Remarks and Productive Remarks by Grade-Treatment-Time

N

Total
Remarks

Std, Dev.

Std. Error
of Mean

Prod.
Remarks

Std. Dev.

Std.
Error
of
Mean

Grade-Trt. -Time
4

C

1

9

68.44

32.48

10.83

65.94

32.20

10.73

4

C

2

9

166.33

128.56

43.25

134.67

90.75

30.25

4

E

1

9

52.67

31.58

10.53

49.44

30.72

10.24

4

E

2

9

166.11

99.16

33.05

141.44

84.97

28.32

5

C

1

9

45.67

37.67

12.56

38.56

29.26

9.75

5

C

2

9

99.22

115.32

38.41

69.44

64.73

21.58

S

E

1

9

62.44

47.85

15.95

58.94

47.48

15.83

5

E

2

9

151.89

87.22

29.08

134.17

75.54

25.18
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Table A.21 Mean, Standard Deviation, Standard Error of Mean
£ot Non-Productive Remarks and Percent Productive Remarks
by Grade-Treatment-Time

Source

N

Non-Prod.
Remarks

Std. Dev.

Std.
Error
of Mean

Percent
Prod.
Remarks

Std. Dev.

Std.
Error of
Mean

Grade- Trt.-Time
4

C

1

9

2.44

3.08

1.03

95.51

4.71

1.57

4

C

2

9

30.78

46.12

15.27

86.10

12.70

4.23

4

E

1

9

3.22

5.16

1.72

92.73

9.52

3.17

4

E

2

9

24.89

23.90

7.97

87.04

10.68

3.56

5

C

1

9

7.11

10.39

3.46

88.15

10.65

3.55

5

C

2

9

29.78

51.37

17.13

81.52

16.85

5.62

5

E

1

9

3.50

3.91

1.30

92.68

7.44

2.48

5

E

2

9

17.72

25.60

8.53

89.77

9.93

3.31
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PILOT STUDIES
Pilot Study I
A Pilot Study was conducted in July 1980.

A group

of four children Cone male, three females) who were en 
tering the fifth grade was used.
From this study the following conclusions and
decisions were made:
1.

The use of video-tape is not needed.

The

quality of sound could be improved, but since
the verbal variables are all that the evaluators
will need, an audio-tape script will be suf
ficient.
2.

An audio-tape was made separately from, but
simultaneously with, the video-tape.
quality of the sound was a problem.

The
A new type

of microphone was found which will record
better,
3.

The number of Deelie Bobber pieces for the
Forms should be seven, with a mixture of colors.

4.

The average time for constructing a seven-piece
Model was approximately five minutes.

Pilot Study II
A second Pilot Study was conducted in October 1980.
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The purpose of this study was to answer the following
questions:
1.

Is the instrument usable?

2.

Will the evaluation be reliable?

(Will there

be an intra-evaluator agreement of 80% or more?)
3.

Will the evaluation be objective?

(Will there

be an inter-evaluator agreement of 80% or
more?).
4.

Does the order in which the tasks (Form A, Form
B) are done make a difference?

5.

Are the Forms equivalent in difficulty?

6.

Is there an interaction effect of Order and
Form at each grade level?

An analysis of variance in a completely randomized
design with a 2x2x2 factorial arrangement of treatment
examined the mean differences of Task Time between sets
of groups for Order, Form, Grade Level, Order/Grade Level
and Form/Grade Level.
Figure B.l.

Pilot Study Design
ORDER

A

SB*

S' ■

a---- :

FORK

4A1

4B2

HBl

UA2

5*1

5B2

5B1

5A2

Thare will
In M G h call.

ttira* Taak Tima*
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Twelve groups of children comparable to those to be
used in the study participated.
Table B.l.

There was no treatment.

Groups for Pilot Study II

Order A-B

Order B-A

Grade 4

3 groups

3 groups

6 fourth grade groups

Grade 5

3 groups

3 groups

6 fifth grade groups

TOTAL

6 groups

6 groups

12 groups

Totals

The Task Time for each group's performances was re 
corded to provide data for determining answers to ques
tions 4, 5, and 6.

An audio tape was made of each group's

conversation as they worked.

The transcript of the con

versations provided data for determining answers to
questions l t 2, and 3.
Eight evaluators were trained by participation in the
Pilot Study.

Four evaluators were randomly designated as

X, four as Y.

The first week each script was evaluated

by a person designated as X and a person designated as Y.
Thus a comparison of the evaluation of two persons could
be made.

This entire process was repeated one week later.

This provided two measures of intre-evaluator agreement
(reliability).

After the second evaluation a comparison

of inter-evaluator agreement could be made
ty) .

(objectivi

An agreement of 80% was set as acceptable (Fishman
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and Anderson, 1971).
Pilot Study II provided the following information:
1.

The instrument as designed was usable but time
consuming for the evaluators.
evaluators were solicited.

Comments from the

The instrument as

originally designed required the classification
of remarks into two major categories

(Produc

tive and Non-Productive) and then into sub-cate
gories (Informational Remarks and Positive R e 
marks for the Productive category; and NonTask Remarks and Negative Remarks for the NonProductive category).

The data to be used were

only that of the classification of remarks into
the two major categories (Productive and NonProductive).

The method for categorizing the

remarks was simplified by deleting the sub
categories in the actual study.

It was suggested

by the evaluators that they be allowed to mark
directly on the scripts to classify each remark
as Productive or Non-Productive.

This informa

tion could then be easily transferred to the
revised instrument by the experimenter if
needed.

This, in effect, made the script the

instrument.
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2.

The evaluation, was reliable.

The X evaluators

agreed (intra-evaluator agreement) from one week
to the next on 1091 of the 1197 remarks cate
gorized.

This was an agreement of 91.15%.

The

Y evaluators agreed (intra-evaluator agreement)
from one week to the next on 1080 of the 1197
remarks categorized.
90.23%.

This was an agreement of

In both cases the agreement exceeded

the 80% acceptability level.
Table B. 2.

Evaluator Group

Intra-Evaluator Agreement

Total Remarks

Agreement

Percent

X

1197

1091

91.15

Y

1197

1080

90.23

3.

The evaluation was objective.

The first week

evaluators designated as X and evaluators desig
nated as Y agreed on 1026 of the 1197 remarks
categorized.

This was an agreement of 85.71%.

The second week evaluators designated as X and
evaluators designated as Y agreed on 1039 of the
1197 remarks categorized.
ment of 86.80%.

This was an agree

In both cases the agreement

exceeded the 80% acceptability level (Fishman
and Anderson, 1971).
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Table B.3.
Week

Inter-Evaluator Agreement

Total Remarks

Agreement

Percent

1

1197

1026

85. 71

2

1197

1039

86.80

4.

The analysis of variance indicated that there was
no significant difference in Order

5.

(P>0.05).

The analysis of variance indicated that although
the mean time for completion of Form B was
slightly less than that for Form A, there was no
significant difference at either grade level
(P>0.05).

6.

The analysis of variance indicated that the inter
action of Order and Form at each grade level was
not significant at the

0.05

level.

The following decisions were made based on the informa
tion and experience gained from the pilot study:
1.

The operation of two cassette recorders during
the task performance was a necessity.

2.

Form B would serve as pre-test for all groups.
Form A would serve as posttest for all groups.

3.

The scripts would serve as instruments.

The two following tables present the analysis of
variance and means for the dependent variable Seconds.

Table B.4.

Analysis of Variance for Dependent Variable, Seconds
Pilot Study II
*

df

Source

SS

MS

F value

P

Grade

1

765.84

765.84

0.06

NS

Order

1

507.00

507.00

0.04

NS

Grade-Order

1

11626.68

11626.68

0.91

NS

error a

8

101722.92

12715.37

Form

1

74142.16

74142.16

2.48

NS

Grade-Form

1

2165.69

2165.69

0.07

NS

Order-Form

1

16365.33

16365.33

0.55

NS

Grade-Order-Form

1

12830.75

12830.75

0.43

NS

error b

8

239003.08

29875.39

There were no significant differences at the P<.05 level.
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Table B.5.

Source

Means for Dependent Variable, Seconds
Pilot Study II

N

Seconds

Grade
4
5

12
12

318.92
327.53

Order
1
2

10
14

349.50
304.50

4
8
6
6

316.75
320.00
371.33
283.83

12
12

389.00
257.50

Grade-Form
4
A
4
B
5
A
5
B

6
6
6
6

383.33
254.50
394.67
260.50

Order-Form
1... A
1
B
2
A
2
B

5
5
7
7

386.60
312.40
390.71
218.29

Grade-Order-Form
4
l
A
4
1
B
4
2
A
4
2
B
5
1
A
5
1
B
5
2
A
5
2
B

2
2
4
4
3
3
3
3

313.50
320.00
418.25
221.75
435.33
307.33
354.00
213.67

Grade-Order
4 ... 1
4
2
5
1
5
2
Form
A
B

appendix
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TASK RULES FOR CHILDREN

1.

Only one person at a time can look behind the screen.

Everyone

else must stay with the group.
2. There Is no limit to how long the person looks behind the screen.
3. There Is no limit to how many times a person goes to look behind
the screen.
4. If you are the person going to look behind the screen:
cannot talk to anyone on your way to the screen, while
looking, or on your way back to the group.

you
you are

You may not use your

hands to signal to the group.
5.

The people in the group may not talk to or signal to the person
who is on the way to or from the screen or looking behind it.

6.

When your group thinks it has built a Model just like
behind the screen, will you all raise both hands above

the Form
your

heads?— just like the referee in a football game does to let
us know the team has made a touchdown!

(demonstrate)

Then I

will check It for your group.
7.

I will tell you if it Is right.

If it is right— congratulations!

If it isn't, I will tell you to start working again.
this until you have it right.

We will do

PAGE 142 IS MISSING IN NUMBER ONLY.
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INSTRUCTIONS FOR EVALUATORS

You have been given a cassette tape and script for each task
activity you are to score.
You will classify each numbered remark on the script by placing
its dumber in one of two general categories —
productive.

Productive or Non

A Productive remark is one which you believe would help

the group to accomplish the task..

Non-productive remarks are those

which you believe would not help.
Each general category is divided into two sub-categories.
If possible, you may classify Productive remarks into those
which are positive remarks and those which are informational remarks.
Positive remarks are those which provide praise, encouragement and
acceptance.

Informational remarks are those which ask for or give

information or confirmation of information.
If possible, you may classify Non-productive remarks into
those which are negative remarks and those which are non-task remarks.
Negative remarks are those which are punitive, discouraging or
rejecting.

Non-task remarks are those which are not related to the

task.
The tape is provided for your use in interpreting the con
tent of the script.

Inflection, tone and sequence often deny or

confirm interpretation of the actual words.
to make your decisions.
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The tape may help you
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Tou will be responsible for scoring scripts for a grade
level at two schools.

Remember, each numbered remark on the script

must be classified by writing Its number on the Scoring Sheet only
once!

APPENDIX F

1244 Highland Park Drive
Baton Rouge, LA 70808

Dr. Donald Hoover
Director of Program Evaluation
E.B.R. Parish School Board
1050 South Foster Drive
Baton Rouge, LA
Dear Dr. Hoover:
I am seeking the permission of the E.B.R. Parish School Board to
conduct research for my dissertation pursuant to a doctoral degree
from LSU.
A copy of the proposal for this study Is enclosed.
The study will be a comparison of task accomplishment ability and
small group processes of elementary children. One hundred forty-four
elementary students from 3 selected schools will work In groups of
four for 30-60 minutes on a construction-type task. The process will
be taped for evaluation purposes. The taping will take place In the
students' home schools in the fall.
Once your permission Is given, I will contact the principals to make
arrangements for the selection of students and for scheduling the
taping. The principals of three elementary schools have expressed
an interest in participating.
Parental permission will be mandatory.
Permission will be requested from your office for any publication
resulting from this study. A copy of the dissertation will be sent
to your office.
If there are any questions, or if I have omitted any items pertinent
to this request, please let me know, tty home phone Is 766-1244 and
my number at LSU is 388-3493 (Office of Student Teaching)..
Cordially,

Nancy L. Gennuso
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Septeaber 23, 1980

Ms. Nancy L. Gennuso
1244 Highland Park Drive
Baton Rouge, Louisiana
70808
Dear Ms. Gennuso:
Please let this letter serve as authorization to conduct
your study. It is ay understanding that Audubon, SheTvood
Forest and Broadmoor Elementary Schools have agreed to be
treatment schools and Walnut Hills and Southdovms have agreed
to be control schools. 1 have referred your study to the
Instructional Department and have theiT verbal approval.
If I can be of help to you please let me know.
Good Luck I

Donald L. Hoover
DLH/pmb
cc:

Instructional Department
Audubon Elementary
Sherwood Forest Elementary
Broadmoor Elementary
Walnut Hills Elementary
Southdowns Elementary
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1244 Highland Park Drive
Baton Rouge, LA 70808

Dear ________________________
Your child has been randomly selected to participate in a research
study of task accomplishment ability of small groups of children.
This research is being conducted for my dissertation in Education
at LSU.
My interest is in the ability of the group to accomplish this task.
No assessment of any individual will be made. The group will be
video-taped as they work. Your child will work in a group with three
other children from his school on a construction-type task.
The E.B.R. Parish School Board has granted permission to me to conduct
this research which will take from 30-60 minutes of your child’s time.
Once I have the permission of the parent/guardians of the children
selected, the taping session will be scheduled with the approval of
your child's teacher and the principal of the school.
If you have any questions, you may call me at my home, telephone:
766-1244.
Please indicate your permission by signing the form below and return
ing it to your child's classroom teacher.
Thank you,

Nancy L. Gennuso

Dear Mrs. Gennuso,
Yes, you have permission to use my child in your research study of
small groups.

(Date)

(Parent/Guardian)

June 10, 1980
Dr. Donald 0. Clifton
2546 South 48th
Lincoln, Nebraska 68506
Dear Dr. Clifton:
1 am researching group problems solving ability in elemen
tary pupils for my dissertation at Louisiana State Univer
sity, under the direction of Dr. Carole Cox.
Two years ago when I piloted the Gifted Resource Room at
Audubon Elementary School here in East Baton Rouge Parish,
Mrs. Ruth Castille (Buck) gave me the SRI Kit. Ms.Castille
is the State Director of Gifted Programs for the Louisiana
State Department of Education.
Parts of the Deelie Bobber Experience would be useful to me
in my research.
However, I need to know if it is copy
righted or not.
I notice that the kit is copyrighted, but
perhaps...like the 5 Squares...the Deelie Bobber Experience
is one whose origin is unknown.
Any information or background on Deelie Bobber and your kit
would be appreciated.
I have wondered how the kit came to
be and for whom it was intended.
I have used Deelie Bob
ber with children from Grades 1-6 and with adults.
The
reaction and feedback were terrific!
I am so glad to have found a lead for tracking Deelie Bob
bers down!
I can purchase them locally from Interstate
School Supply where they are called Locktagons.
I look forward to hearing from you.
Cordially

Nancy L. Gennuso
1244 Highland Park Drive
Baton Rouge, Louisiana
70808
C
0
NOTE:

Permission to use granted by
Dr. Clifton by telephone 6/30/80.

P
Y
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151

May 13, 1980
Dr. E. Paul Torrance
185 Riverhill Drive
Athens, Georgia
Dear Dr. Torrance:
I am trying to locate the Russell Sage Social Relations
Test (Dora E. Damrin, 1959) or a similar device to use for
measuring group problem solving ability in elementary
children.
Several people have suggested that you might be
able to help me.
I am presently involved in education of the gifted and
since one of the goals of gifted education is the ability
to work in a group to solve problems, I am researching this
area for my dissertation at Louisiana State University.
I
propose to compare group problem solving ability of
gifted elementary pupils with that of pupils with regular
classroom placement.
I also plan to give experimental
groups (in both categories) training in problem solving,
so that I can measure the effectiveness of such training.
The Russell Sage Social Relations Test was listed in the
1971 Buros1 book but Educational Testing Service doesn't
have it in print.
There is an article by Damrin on this test in the Journal
of Experimental Education, Vol. 28, No. 1, September 1959.
References to the test are in the 1963 Handbook of Re
search on Teaching (Chapter 13).
If you know of a test of group problem solving ability
for elementary students I would appreciate hearing from
you.
So far, I have been able to find very little research in
this area.
I feel that the ability to function creatively
and positively in a group to solve problems is important,
and this raises several questions...How is it learned?
...Does it make a difference if a group is gifted?...How
can teachers teach this ability?...Does this ability cor
relate to other abilities?
I hope that these questions pique your curiosity as they
have mine!
They surely show that there are many direc
tions in which I might go with my research.
Any assistance
you can give me will be greatly appreciated.
Sincerely,
/S/ Nancy L. Gennuso

TH E UNIVERSITY O P GEORGIA
COLLEOE O F EDUCATION
DEPT. O F E D U C A T I O N A L P S Y C H O L O G Y
ATHENS. G E O R G I A SOSOE

Hay 19* I960
Ms. Nancy L. Gennuso
1244 Highland Park
Baton Rouge, LA 70808
Dear Ms. Gennuso:
Thanks for your letter of Kay 13* I960 and for your interest
In assessing group problem solving ability.
For almost 40 years I have been a strong advocate of group
measures of problem solving effectiveness as criteria for
evaluating important educational outcomes. However, there
has been almost no interest in such an endeavor in education.
Actually there is a really vast literature on the matter of
group measures of problem solving.ability. However, the Damrin
• article to which you refer is one of the few things you will
find in the educational literature. You must look into the
literature of group dynamics, social psychology, sociology,
sociometry, business, and the like.
While I did researchln support of the USAF survival training
program my associates and I developed many devices for assess
ing group problem solving. While many of these exist only in
monographs published by the Air Force, many of them were pub
lished in the psychological and sociological literature usually
with me or Robert Ziller a
the primary authors. In recent
years, I have devised many such procedures for use with young
children but none of them have attracted much attention, so X
am really not shocked that you are unfamiliar with them. X do
not have available many of the reprints but 1 have managed to
dig up a few samples.
The only really successful thing X have done in education is
the Future Problem Solving Program which involves gifted
children in teams solving future problems. This year we had
something like 60,000 such children involved in the year-long
curriculum program and interscholastic competition with a
national bowl. In a sense, these practice problems and bowl
problems could be considered group tests. The Handbook for
training teams and evaluating the resulting products can be
purchased from the Future Problem Solving Office in Lincoln,
Nebraska. (See the green sheet enclosed for prices and address.)
X am surprised that you have been unable to obtain a copy of
Damrin's Russell Sage Social Relations Test. Surely ETS would
xerox a copy for you through their serviss. I note, however,
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in Measuring Human Behavior by Lake, Miles, and Earle that
another supplier is Hillcraft Industries, Route 3, Traverse
City, MI 496S4. Apparently they manufactured the building
blocks used in the test.
I believe that you will find many of the questions you raise
have been investigated in one way or another in group dynamics,
social psychology, military research, etc. However, these
/
problems still need to be studied in school populations beginning
with preschools.
Best wishes for the success of your endeavor.

Cordially,

Sprv*.
E. Paul Torrance
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LSU Committee on the us* of Humans and Animals in Research.

The attached description of a project entitled;
3ksk Acccopllshment Ability of Ch lldren In tell Groups

will involve the use of human subjects. I certify* 1) that all human
subjects are volunteers; 2) that all subjects have the right to
withdraw from the study at any time they desire; 3) that the data
collected will not be used for any purpose not approved by the subjects;
4) that all subjects will be informed as to the nature of the project;
5) that individual performances will not be disclosed to any persons
other than those involved in the research, those authorised by the
subject; 6) that anonymity of the participants will be maintained;
7) that participation in this experiment will cause no physical or
psychological harm; B) if minora are to participate in this experiment,
valid consent has been obtained from the parents or guardian;
9) questions will be answered to the subjects' satisfaction; 10) all
volunteers will consent by signature.
Any exceptions or qualifications to the above assertions are noted

Exceptions or qualifications;
She signature of Parent/guardian vlll suffice for #10

The members of the Department of Education_

Committee on Human

Experimentation have read Haney L. Gennuso* b
DroDOsal entitled
and have approved it.

Acccnplishaett Ability of Children in t e U Groups

SIGNATURES;

COMMENTS;
■ Chairman Dr. Carole Cox

Wtggst

Dr. Robert Coon
Dr. Marilyn Heidlg
Dr. Helen Cooketon
Dr. James Tirnberg
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Illustrations 1, 2, and 3.

Photographs of Deelie Bobbers

Illustration 1.

Illustration 1 (above).
Photograph showing rela
tive size of the Deelie
Bobber pieces.
Illustration 2 (left).
Photograph of Form A
used for posttest task.
Illustration 3 (below).
Photograph of Form B
used for pretest task.

Illustration 2.

Illustration 3.
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